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ABSTRACT 



This review of research on nutrition education for 
school-aged children includes 17 articles published since 1980 and not 
included in two previous reviews (13 school -based and 4 outside of school) . 
School-based studies included families and home environments, program 
institutionalization, using computer systems, knowledge-based studies, and 
studies of other school- and classroom-based nutrition education. The 
outside-of -school studies emphasized targeting families and knowledge-based 
programs. This review summarizes study findings; discusses advances since the 
last review (gains in nutrition education for school-aged children and 
nutrition education needs) ; and notes implications for nutrition education 
policy, research, and program implementation (what components of nutrition 
education programs are most effective in achieving behavior change and how to 
maximize the implementation and institutionalization of nutrition education 
programming) . The report notes there have been significant advancements in 
the field since 1980. There are increasing numbers of such programs being 
evaluated in multi-ethnic groups, and the study of family influence is 
increasing. Researchers now know that nutrition education can impact student 
knowledge acquisition, and behavior change is possible. Behaviorally based 
programs with a theoretical basis are the most effective for achieving 
behavior change. The report discusses issues that pose important questions 
and challenges and examines various questions on how to implement and 
institutionalize effective nutrition programs for school-aged children. 
(Contains 113 references.) (SM) 
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Executive Summary 



This review of nutrition education for school-aged children included 17 
articles published since 1980 and not included in the two previous reviews in this 
area. Thirteen of the studies were school-based programs, while four were 
outside of school. Four included a family component. 

Advances in the field 

The review determined that there has been significant advancement in the 
field in some important areas. Increasingly, programs are developed using a 
behavioral focus and include outcome measures assessing knowledge, attitude, 
and behavior change. Several of the articles reviewed used a physiological , 
endpoint to measure effectiveness of the nutrition education program. 

In addition, work continues to examine ways to get families involved with 
nutrition education for children. Articles are included with the nutrition education 
message originating in the school and being carried home to families, as well as 
messages originating in family-based interventions which are designed to 
influence children’s eating behaviors. 

In addition, this review includes one article showing that a community- 
based intervention, with a school component, can have significant effects on 
adolescent food choices. This research was longitudinal, measuring a cohort 
over consecutive seven years. 

In general, research methodology is improving. Control groups and more 
sophisticated data analyses strengthen the internal validity of the studies and 
allow better detection and interpretation of results. In some cases, follow-up 
measures are included to assess maintenance of effects. External validity is 
strengthened by research conducted in multiple sites or states. 

This review reports on many nutrition education programs that were 
implemented with multi-ethnic populations of school-aged children, a needed 
move in nutrition education research. Nine of the articles reviewed include at 
least 20% of a non-Caucasian sample. In most cases there is little mention, 
however, of using different intervention strategies or looking at outcome results 
by ethnicity. 

Some innovative programs using interactive computers or using after- 
school settings for nutrition education program were revealed. Work on 
innovative approaches is needed to continue building on what was learned in 
these early tests. In particular, computerized nutrition education activities or 
activities that can be of short duration and child-centered might be useful in 
settings where teacher or leader time is limited. In addition, some work has 
begun on developing nutrition education programs for alternative settings such as 
after-school programs and summer camps. While results of these studies were 
not positive with regard to behavior change, they do add to our understanding of 
what alternate setting programs must look like. 
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Needs in the field 

In addition to the gains that are evident, questions and concerns do 
remain. One area that needs more development is designing evaluation tools to 
measure eating behavior change. As more and more programs appropriately 
attempt to affect behavior, the need for good evaluation tools become 
paramount. A call is made to develop simple checklists or food-record tools that 
are evaluated for reliability and validity. We can not determine if our 
programming is successful if we are unable to measure change. In addition, 
more work should be done looking not solely at behavior related to intervention 
strategies but to include measures of children’s overall eating patterns which 
might be affected by nutrition education programs. 

As previously mentioned, there is little evidence to suggest that 
interventions are being targeted to multi-ethnic or multi-cultural groups or that 
outcome differences by ethnicity or cultural background are being examined. 

This type of work is needed to maxirnize the benefit of nutrition education for 
multi-ethnic and cultural groups. Physiological risk factors differ by race, ethnicity 
and SES; our nutrition education interventions cannot assume a “one size fits all” 
approach. The prevalence of children living in poverty is on the rise in the United 
States. This condition cuts across ethnic, cultural and racial lines. Nutrition 
education programs of the 90s will be challenged to develop effective 
interventions for three strata of children: 1) those that are at risk because of over 
consumption of less healthful foods because of choice and habit, 2) those that 
are at risk because of over-consumption of less healthful foods caused by lack of 
opportunity or under consumption of healthful foods because of poverty and 3) 
those that are not at risk but need good foundations on which to solidify and 
reinforce their healthy eating habits. 

More work with families and the larger community is suggested. Younger 
children’s food choices are constrained by foods that are available in their 
homes. Families must learn how to have healthful foods available, be motivated 
to make healthful foods available, and see a benefit to their actions. 

Children learn eating behavior by observing actions and reinforcements of 
those they see in their larger environment. Communities must provide better 
modeling of healthful nutrition and health behavior and improve reinforcements 
and incentives for making good food choices. As families and communities we 
need to be aware of the influence the media has on shaping our food choices. 
Children in particular are vulnerable to the barrage of food advertisements that 
market high fat and less nutritious foods with very effective social influence 
techniques (modeling, portraying eating certain foods as cool, or providing 
tangible incentives for purchasing their product). 

While there is some work being done at the junior and senior high levels, 
more innovative nutrition education programs are needed. Programs that 
address functional meanings of eating in the context of social or emotional needs 
may provide interesting avenues of nutrition intervention and research. Use of 
peer-led nutrition education programs for older students possibly using behavior 
modification strategies may be appropriate. 
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Nutrition education experiences that focus on counter-advertising are needed. 
Similar work has been done with cigarette and alcohol advertising but very little 
has been done to help students understand and combat the messages they 
receive about food from the media. 

Elements of successful nutrition education programs 

Examination of the nutrition education research for children suggests that 
six elements are related to effective programs. 

The first element is effective programs are behaviorally-based and theory 
driven. The studies that have been effective in achieving behavior change are 
those targeting specific behavioral messages such as eating lower-fat, lower 
sodium, higher complex carbohydrate foods or more fruits and vegetables. More 
general programs targeting overall improved nutrition (i.e., food groups) have 
been less successful. In addition to targeting specific foods, behavioral 
interventions based on social learning theory and including goal setting, 
reinforcements and incentives, modeling of appropriate behaviors and efficacy- 
enhancing experiences are effective. 

In older students, activities that allow self-assessment of one’s diet have 
been effective in achieving behavior change. This kind of activity is most 
appropriate for junior or senior high students as they are more capable of 
abstract thought and understanding causal relationships. 

A third finding is that, for elementary-aged children, nutrition education 
interventions with a family component are feasible and facilitate changes in 
children’s eating behavior. Little, however, is known about how children’s 
nutrition education affects family eating behavior. 

Fourth, there has been some success with comprehensive programs that 
include classroom as well as modifications of the school cafeteria program. 
School cafeterias can act as learning laboratories for nutrition education, offering 
students both the opportunity to choose healthful foods as well as providing 
norrriative support for such choices. The next decade will expand the 
relationships that are developing between classroom and cafeteria. 

There is also some evidence that programs that attempt to impact at the 
community level will have better success in achieving healthy eating behavior 
change with children. Schools cannot be expected to carry the burden of 
changing children’s eating behavior when children’s larger environment has so 
much influence on beliefs, attitudes and values surrounding food, eating and 
health. Several ways to work on improving the community influences for 
healthy eating behavior include: looking at schools' policies regarding food 
related activities, testing more worksite wellness programs with schools as 
worksites, and looking at media representation of food and eating behavior. 

Finally, literature to date indicates that “more is better” with regard to 
exposure to nutrition education. The Know Your Body program showed 
significant behavioral and physiological changes in students exposed to a multi- 
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year, weekly, behaviorally-based cardiovascular risk reduction program. 
Struggling to find time for nutrition and other health curricula continues to be a 
very difficult challenge. 

The issue of implementation and institutionalization has not been 
adequately studied, possibly because the field is still trying to determine how to 
create effective interventions. This document discusses four questions related to 
implementation and institutionalization. 

First is the question of who should deliver school-based nutrition 
education? While teachers are most often called into service to teach nutrition 
education their interest, skills and backgrounds are highly variable. If teachers 
are to teach nutrition education they must receive adequate training and support 
for delivering curricula as designed. Health educators or nutrition specialists 
hired at the school or district level might be good resources for teaching nutrition 
education but not without substantial cost. 

Another question relates to integrating nutrition into other subjects. This 
approach has appeal in the ever-busy school day, crowded with other curricula 
and program needs. Designing, evaluating, implementing and institutionalizing 
such programs is very difficult and evaluation of integrated programs in limited. 

Nutrition education has also been part of comprehensive school health , 
programs; some of the most effect nutrition interventions to date have been part 
of comprehensive school health initiatives. Again, resource allocation, time in the 
curriculum, and well trained teachers for implementing comprehensive school 
health programs must have support at the federal, state, district and school 
levels. If comprehensive school health becomes a reality, questions related to 
what years nutrition is taught, how nutrition fits in a scope and sequence chart, 
and the time devoted to nutrition must be worked out. 

Much less is known about how to maximize and institutionalize programs. 
This review reports two articles evaluating the effectiveness of programs when 
implemented without research-based support. The findings highlight that 
evaluated programs are not always implemented as designed once disseminated 
in non-research settings. 

Substantial advancements have been made in designing effective nutrition 
education for school-aged children, particularly for elementary-aged children. 
More work is needed on developing effective programs for junior and senior high 
students. A great deal of thought and work needs to be conducted in how to 
make our families and communities better places for children to learn about and 
practice healthy eating behaviors, In addition, a great deal of work is needed in 
maximizing the implementation and institutionalization of effective nutrition 
programs. The ultimate goal of nutrition education must be to be effective, 
efficient and feasible in practical application. The real impact of nutrition 
education must occur outside of the research arena and within the typical 
classroom setting. 
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I. INTRODUCTION 



This literature review of nutrition education for school-aged children was 
conducted for the USDA Food and Nutrition Service to provide insight into two 
far-reaching questions: Does nutrition education work? and What additional 
information is needed to develop nutrition education policies and plan effective 
programs? 

This literature review builds on and incorporates findings from three 
reviews of nutrition education for school-aged children conducted by Saylor, 
Coates, Killen, and Slinkard (1982), Lytle Trenkner and Kelder (1991) for the 
American Cancer Society, and Contento, Manning, and Shannon (1992) for the 
Journal of Nutrition Education . Special Issue on Nutrition Education Research. 

A library literature search was conducted using 1980 until present as the 
relevant time period. Even though the previous reviews cover 1980-1991 , the 
literature prior to 1991 was searched again in case some relevant articles were 
missed by the earlier reviews. The search for materials to be included in the 
literature review was broad and comprehensive. We searched several 
databases, consulted numerous reference librarians at multiple libraries, and 
asked several other nutrition professionals to review our final reference list and 
suggest any relevant articles which we might have omitted. A valuable resource 
for nutrition literature searchers is Updegrove (1990), which provides a detailed 
list of databases as well as discussion of search strategies, suggested keywords, 
and contacts for further information about several databases. 

Our search focused primarily on the AGRICOLA, Medline, and CRIS 
databases, with supplementary materials culled from ERIC and Psyclit. 
AGRICOLA is a comprehensive database produced by the National Agriculture 
Library and is the primary database for nutrition education materials, Medline is 
produced by the National Library of Medicine, and CRIS includes information on 
current and recently completed research projects supported through the USDA or 
the State Agricultural Research System. ERIC and Psyclit are education and 
psychology databases produced by the U.S. Dept, of Education and the 
American Psychological Association, respectively. These databases were 
suggested both by the USDA and by several librarians as good sources of 
information about nutrition education programs for school-aged children. Our 
search strategies were comprehensive, including such keywords as nutrition, 
education, school, child*, adolescen*, student*, health promotion, evaluat*, 
outcome, curricul*, feeding behavior, and health education. 

Upon retrieving materials which met the criteria of our search, we 
examined the reference lists of these articles and found a few more relevant 
citations. After compiling our working reference list, we asked seven child 
nutrition experts to review it and suggest relevant materials which we might have 
omitted. Through this careful process we compiled a comprehensive list of 
resources related to nutrition education among school-aged children. 
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Articles were included in the review if they met the following criteria: a 
nutrition education program was delivered to children from kindergarten through 
high school ages within or outside of a school setting; a control group was 
included in the research design; an outcome evaluation (knowledge, attitudes, or 
behavior) was reported rather than a process evaluation or description of the 
intervention without evaluation; and the nutrition education program was not 
directed at high-risk youth (i.e., pregnant teens, youths with eating disorders, 
youth at high risk for cardiovascular disease) but rather had a prevention focus. 

The review resulted in seventeen relevant articles, all found in peer- 
reviewed journals. A number of state Nutrition Education and Training Program 
reports were collected and reviewed (Texas, Nebraska, Massachusetts, and 
Maryland) but were not included in this review because outcome evaluations 
using a control group were not conducted. 



II. BACKGROUND INFORMATION 

Since 1980, three reviews of the state of nutrition education have been 
conducted. Each review included a set of recommendations (Figure 1). 

I 

Insert Figure 1 about here 

Guidance provided by Whitehead in 1 957 was visionary and is mirrored in all 
subsequent reviews. On the intervention side of the recommendations, nutrition 
education reviews have all encouraged behaviorally-based programs which 
attend to the influence of schoOI-based programs not only on children’s eating 
behavior but on the larger community as well. The more recent reviews have 
highlighted the need for adequate training of those individuals administering 
nutrition programs and development of nutrition education materials and 
interventions which target hard-to-reach youth., development of conceptual 
frameworks, and attention to scope and sequence of cognitively-appropriate 
programs. One reviewer calls for nutrition education to be seen in a broader 
context of health education with a holistic approach to overall health and well- 
being. 



A recommendation that was brought out by several reviewers was the 
need to use theory in the development of nutrition education programming 
(Contento et al. 1992; Lytle Trenker et al. 1991). Achterberg and Clark (1992) 
discuss the role of theory in nutrition education and find that the majority of 
published articles on nutrition education do not cite a theory or model guiding the 
research. They call for development of a set of theories specific to nutrition 
education. 

The most prevalent theory guiding nutrition education is Social Learning 
Theory (SLT), also referred to as Social Cognitive Theory (SCT) (Bandura, 1977, 
1986). This theory is very useful since it offers some clear direction for 
developing behavior change interventions. For example, a major construct in 
SLT is reciprocal determinism, which posits that the individual, behavioral 





responses by the individual, and the environment are in a constant, interactive 
relationship. This concept may help nutrition educators think about how the 
environment (including the social and physical environments) influences a child’s 
eating behavior and how the individual can also influence the environment (e.g., 
children can learn to ask for lower fat milk in the home). In addition, SLT includes 
concepts surrounding how behaviors are learned, reinforced, and maintained 
(i.e., modeling, efficacy-enhancing experiences, and goal setting), giving the 
nutrition educator insight into how to achieve behavior change while also 
reinforcing and maintaining the change. 

On the evaluation side, all reviews have stressed the need for improved 
research design and methodology in nutrition education research. All reinforce 
the need to measure cognitive, attitudinal, and behavioral outcomes. More 
recent reviews call for the need to conduct longitudinal research, to examine 
what strategies are most effective for different cultural groups and to conduct 
more qualitative research with children to determine motivations and concerns 
regarding eating behavior. 

A multitude of groups develop nutrition education materials for children, 
ranging from the individual classroom teacher or Head Start worker who has an 
interest in nutrition and develops a nutrition education unit for their class, all the 
way to multi-million-dollar chronic disease prevention programs funded by the 
National Institutes of Health (NIH). The programs that conduct an impact or 
outcome evaluation to test effectiveness are limited and most typically are those 
programs funded by federal or state agencies. In addition to NIH-funded 
research, the Nutrition Education and Training program (NET) offers money to 
states through a system of grants for the development of comprehensive nutrition 
education. This federally legislated program enacted in 1977 requires NET 
funding to be used for programs on instruction of students, training of school food 
service personnel, inservice education of teachers and other school staff, and the 
identification of nutrition education resources (Kalina et al, 1989; Troccoli, 1993). 
Evaluation of the NET program is limited in part due to each state’s freedom to 
use the NET money to serve their own state’s needs, and in more recent years 
by a decrease in federal funding for the program. Only one national study of 
NET’S effectiveness has been conducted to date by ABT Associates using data 
primarily from Georgia and Nebraska (St. Pierre and Rezmovic, 1982). Other ' 
food industry and state and local sources produce nutrition education materials; 
evaluation of these programs is limited. 



III. REVIEW OF ARTICLES 

Seventeen articles are reviewed. They have been grouped by school- 
based and outside-of-school nutrition education programs. Subcategories within 
each of the two divisions are identified. 
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A. School-based studies- 

1. Targeting families and the home environment 

Luepker et al.(1988) - This article looks at the effectiveness of a nutrition 
education program, including classroom and home components, in changing 
sodium consumption of 3rd-grade students. Thirty-one schools in Minnesota and 
North Dakota participated in this study. Schools were randomized into one of 
four conditions: control, school-only, home only, and school plus home. A pre- 
post design with a one year follow-up was used to evaluate outcomes. 

The curriculum was a five-week, 15-session curriculum called Hearty- 
Heart and Friends (HH), which was taught by classroom teachers. (Hearty-Heart 
and Friends’ effect on total fat, saturated fat, complex carbohydrates, and 
knowledge was previously reviewed and reported in the Lytle Trenkner and 
Kelder review, 1991). Changes in specific environmental and behavioral factors 
were targeted with students learning the concept of sometimes and everyday 
foods, food preparation skills, and experiencing modeling of healthful eating and 
exercise behaviors by cartoon characters. The salt message was targeted by the 
character “Salt Sleuth,” who modeled how to look for hidden sodium in foods and 
how to read labels for salt and sodium content. 

The home component. Home Team (HT), consisted of five weekly activity 
packets which were mailed home. The packets attempted to involve families in 
learning about heart healthful eating, including reducing salt and sodium intake. 
Students and families received points for completing activities. 

The effectiveness of the programs was assessed by measuring 
knowledge, behavioral skills, self-reported food selection, height, weight, and 
skinfold thickness in all students in the 31 schools pre- and post-intervention. 

This analysis used a cohort design, with the analysis of results including only 
those students present for all measurement periods. In addition, two randomly 
selected subsets of students at each measurement period provided either an 
overnight urine specimen or urine plus a 24-hour recall. This analysis used 
cross-sectional results for reporting effect. 

Results for the knowledge measurement show that students in the school- 
only (HH) condition and students in the school-plus-home (HH & HT) condition 
showed significant knowledge gains as compared to the control group. The 
home-only (HT) condition showed significant gains only in questions regarding 
high-salt foods and label reading as compared to control schools. The behavioral 
measure of salting foods showed little intervention effect and the 24-hour recall 
showed small but significant increases in milligrams of sodium per 1000 kcals in 
the HH group and small but significant decreases in milligrams of sodium per 
1000 kcals in the control group. Urinary sodium excretion decreased in all but 
the HH group, but change between pre and post measures was not significant. 

This study uses a factorial design to test the independent and combined 
effects of a school and family intervention to reduce sodium consumption. 
Physiological, behavioral, and knowledge assessments were conducted to 



determine the effectiveness of the intervention. Results suggest that the school- 
based program, independently or in combination with the family program, yielded 
a significant change in knowledge. The ability of either intervention to result in 
behavioral or physiological changes was not consistently demonstrated. The 
authors note that other work with the Hearty Heart curriculum and the Home 
Team curriculum has resulted in significant decreases in total calories from fat as 
well as percent of calories from saturated fat and monounsaturated fat (Perry et 
al. 1988). The less favorable results for sodium intake are suggested to be due 
to: 1 ) intervention activities aimed at reducing salting behavior at the table or in 
recipes were not targeting the highest salt sources in children’s diets; 2) sodium 
intake in this population was already lower than previously estimated causing 
little chance for a significant intervention effect; or 3) the intervention was not 
powerful enough to encourage behavior change. 

The primary limitation of this study is limited generalizability; the 
population studied was a primarily white, mid-western population. 

Hearn et aS. (1992) - Hearn et al. report on feasibility testing of the family 
component of the Child and Adolescent Trial for Cardiovascular Health (CATCH). 
CATCH is a multicentered school-based health promotion program designed to 
test the effectiveness of classroom, family, and school environmental changes for 
affecting cardiovascular risk reduction (Perry et al. 1990). As part of the pilot 
phase of CATCH a pre-post sun/ey was administered to a 50-percent stratified 
sample of families in the four field sites: California, Louisiana, Minnesota, and 
Texas. 



The family inten/ention described in this pilot work involved take home 
activity sheets for 3rd- and 4th-grade students. These sheets complemented 
concurrent classroom-based activities and attempted to involve families in heart 
healthful behaviors related to eating and activity. The 3rd-grade intervention. 
Hearty Heart Home Team, used five weekly take-home activity packets. Each 
packet included an adventure story reinforcing and modeling heart-healthy 
activities, games, opportunities for families to practice new behaviors, a heart- 
healthful recipe, and tips for behavior change and goal setting. Families received 
points for completing activities together. The 4th grade activity packets. 
Stowaway to Planet Strongheart, were similar in content and scope and were 
distributed every two weeks for twelve weeks. 

Measures included process-type measures as well as self-report outcome 
measures. The process measures looked at sociodemographic and behavioral 
indices to see if these factors were related to level of participation in the program. 
In addition, behavioral measures were examined pre- and post-intervention to 
determine program impact on children and family behaviors. 

Of the 554 families eligible for participation in the survey, 77 percent had 
complete pre and post data. There were significant site differences in ethnicity of 
the families; the majority of families were White, with representation of Black, 
Hispanic, and other ethnic groups. Of the 424 families with pre and post data, 
75% reported participating in the home activities. 
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Significant correlates of participation were: parents aged 35-44 as 
opposed to older or younger parents, higher educational levels, parents in 
professional occupations, and being White. Behavioral indices and self-reported 
food intake and exercise patterns did not discriminate participants from non- 
participants. Likewise, families’ pre-intervention confidence estimates of ability 
to make behavioral changes with regard to eating or exercise were not significant 
predictors of participation. Ten measures of parental support or role modeling 
targeting specific eating or exercise behaviors (e.g., checking food labels, giving 
rewards for healthful eating, offering fresh fruits or vegetables) were examined for 
their relationship to participation in the program. Only offering fresh fruits and 
vegetables emerged as significantly related to participation in the program. 

When pre-post change was examined, there were statistically significant 
reported changes in children’s consumption toward more fresh fruit and less 
sugary desserts and snacks, fried foods, and whole milk. The same changes 
— were seen in parental consumption patterns; in addition, parents reported 
consuming more skim milk. Of the ten measures of parental support or role 
modeling, significant increases were seen in giving rewards for healthy eating, 
giving rewards for exercising, cutting down on fat intake, and shopping for low fat 
foods. 

This pilot study is important as it gives insight into what predictors are 
important for family participation in a school-based health education curriculum. 
The results suggest that families with lower SES backgrounds and Black and 
Hispanic families might require additional incentives and reinforcement for 
participation in such programs. Alternatively, other modes of reaching such 
families need to be considered and tested. Families’ current level of healthful 
behavior or attitudes toward ability to make healthful change does not appear to 
affect participation in family health education programs. In addition, this study is 
important in that it shows that families will participate in health education or 
nutrition education programming originating in the classroom and requiring home 
and family involvement. Seventy-five percent of the families participated in the 
program, and of those participating, 36 percent completed more than half of the 
assigned home activities. This study also suggests that nutrition education 
originating in the classroom with a family component may affect parental 
consumption patterns. 

While there are some important behavior changes reported using pre-post 
data, these changes must be cautiously interpreted. No control group is used as 
comparison, allowing numerous threats to internal validity. (A decision was made 
to include this article even though there was no control group. This decision was 
based on a judgment that the information gleaned regarding who participates in 
family programs, ethnic differences in participation, and information on the 
behavior change of children and adults was important to include.) The main trial 
of CATCH will examine changes in children’s eating and exercise behavior, as 
well as physiological changes, using a randomized design and including 40 
control and 56 intervention schools (Perry et al, 1992). CATCH is designed to 
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test the additional impact supplied by including a family component in addition to 
the school-only interventions. 

Other weaknesses of the research include that only one adult in the family 
was interviewed (usually a female) and was asked to report on the family’s and 
child’s behavioral patterns. No follow-up of behavior change was conducted to 
test for maintenance of effects. 

School-based studies- 

2. Looking at program institutionalization 

Devine et al.f1 992V report on the effects of a nutrition education program 
disseminated to junior high school students in New York State. Nutrition for Life 
was the curriculum supported by the New York State Department of Education 
and disseminated to junior high teachers through 15 community-based peer 
training teams. At the time of impact evaluation it was determined that 50% of 
junior high school health, home, and career skills teachers and 75% of all 
teachers in the state who had received the program were using it. This study 
reports on knowledge, attitude, and behavior changes in schools identified as 
adopting or not adopting Nutrition for Life. As such, its design allows a glimpse at 
the effectiveness of a state-wide nutrition education program in a naturalistic, 
non-research setting. 

The Nutrition for Life (NFL) program focuses on nutrition and food 
choices, nutritional needs over the life span, and nutrition and fitness, using an 
overall goal of promoting health and well-being. Classrooms to be evaluated 
were randomly chosen from lists of teachers reporting use of NFL and teachers 
reporting non-use of NFL. Seventy-five classrooms in each condition were 
matched according to community type, socioeconomic status of children in the 
schools, and teaching assignment of teacher. Following identification and 
teachers’ consent to participate, teachers in the users group were sent surveys to 
administer to their classes with items included to assess knowledge, attitudes, 
and behavior. The non-users group received a shorter form including only 
attitude and behavioral questions. (Knowledge items were related to the content 
of NFL and were, therefore, not relevant to the non-users group.) Attitude 
measures related to learning about nutrition, effect of food choices on health, and 
value placed on nutrition. Behavioral measures asked students to indicate 
whether their intake of dairy foods, whole grains, fruits, vegetables, water, fatty 
foods, sweet foods, salty foods, diet foods, caffeine containing foods, and 
breakfast was less, more, or the same as compared to last year. 

About 70% of the teachers returned usable test forms from 1863 students; 
response rate was slightly higher for users of NFL. Three types of classrooms 
were identified with the return of the surveys and subsequent analysis reflects 
three, rather than the intended two, groups. The three groups that emerged 
were: Users of NFL (NFL, n=35). Users of a nutrition education program other 
than NFL (TEACH, n= 37), and Non-users of any nutrition education (NO 
TEACH, n=26). 
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Significant differences in nutrition attitudes were seen between the NFL 
and TEACH and between NO TEACH and TEACH in home and career skills 
classes; those classes having nutrition education other than NFL had the lowest 
scores on nutrition attitude. A similar pattern was seen for the behavioral scores. 
No significant differences in nutrition knowledge were seen between the three 
groups for home and career skills classes. In health classes, significant 
differences were seen in nutrition knowledge and attitudes between the NFL 
classes and TEACH classes compared to the NO TEACH condition. No 
additional benefit was seen comparing NFL to TEACH classes. No significant 
differences in nutrition behavior were seen in health classes. 

Students from schools with 10% or more students from families below 
poverty level showed greater increases in attitude and behavior change with 
higher exposure to NFL. An increase in exposure time from 2 hours to 5 hours 
resulted in improved attitude and behavior scores among lower-SES students. 

The authors comment that the “real-world" application of NFL resulted in 
an average of three hours of program exposure for students; they note that the 
School Health Education Evaluation (Connell et al, 1985) found that moderate 
gains in knowledge, attitude, and behavior required 10, 35, and 45 hours of 
instruction, respectively. They suggest that differences in results between home 
and career classes and health classes might be explained by the fact that NFL 
influenced the health teachers to spend more time on nutrition while the home 
and career skills teachers were influenced to change the content of the nutrition 
curriculum they used. 

This research showed that nutrition education taught in health classes 
resulted in improved knowledge and attitudes towards nutrition but no significant 
change in behavior. NFL was not shown to be superior to other nutrition 
education curricula in health classes. In home and career classes, nutrition 
attitude and behavior were highest in classes receiving NFL or receiving no 
nutrition education at all — a scenario that is hard to explain. Equally hard to 
explain is the lack of knowledge gain in any of the groups from the home or 
career classes. 

The limitation of this research is the potential for response bias since only 
a small, self-selected sample of New York teachers participated in the survey. 
Scientific rigor is limited because of the purpose of the evaluation, which was to 
assess real-world application of a state-wide nutrition education curriculum. This 
article is very important because of its context, however. The ultimate goal of 
nutrition education must be to be effective, efficient, and feasible in practical 
application. The real impact of nutrition education must occur outside of the 
research arena and within the typical classroom setting. 

Resnicow f19921 - This article further expands the accumulating literature 
evaluating the Know Your Body (KYB) comprehensive school health curriculum. 
This research is unique from other reported outcome studies of KYB in that the 
present study tracked children from grades 3-6 and the present study represents 
“real world” application of the KYB program; only one research staff project 
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coordinator was used to help implement the program in three intervention 
schools. 

Five schools participated in the study; assignment to control or 
intervention condition was not random but was decided at the district level. Four 
of the schools were in the New York City/Bronx area and one school was in 
Houston, Texas and included primarily non-Caucasian children. These results 
look at a longitudinal cohort (student level outcomes available from students with 
measures at baseline and at Year 3 post-test) and a post-test-only cohort (made 
up of students with data available for Year 3). 

The KYB intervention includes a classroom curriculum and school-wide 
activities (Resnicow et al, 1991). A health passport for each child was developed 
following risk factor screening. This passport was designed to make the child 
aware of their own risk factors and to provide motivation for behavioral changes 
taught and reinforced in the curriculum. The goal was to expose students to the 
curriculum for 30-45 minutes each week of the school year. A head teacher for 
each grade was designated whose responsibilities were to monitor and facilitate 
delivery of the curriculum. The research staff project coordinator conducted an 
initial half-day training and met with teachers twice yearly for consultation and 
support. 

The school-wide activities included changes in the school cafeteria with 
goals of increasing the fiber content and decreasing the fat content of meals 
served. Also included in the school activities were peer leader training, student 
health committees, food tasting parties, poster and essay contests, and student 
aerobics. 

Evaluation assessed physiological measures including: total cholesterol, 
body mass index, and blood pressure. In addition, health knowledge was 
assessed in all grades. In grades 4-6 only, health attitudes and self-efficacy 
scales were administered. Food frequencies were used in all grades, asking 
students to identify if they ate specific foods never, sometimes, or always. 
Students’ responses to the food frequency questionnaire were summed to form 
six indices: dairy, meat, fruit, vegetable, high-fat, and heart- healthy foods. 

Since this study was designed to test the “real-world” application of KYB, 
teacher effectiveness was determined to be important for evaluation and use in 
analyses. Based on evaluations from the project coordinator, teachers were 
classified as low, moderate, or high implementors. For the longitudinal analysis, 
students were classified as high, medium, or low exposure, based on having a 
moderate or high implementation teacher for two, one, or no years, respectively. 
For example, a student who had a teacher rated as a high implementor for their 
4th- and 5th-grade years would be classified as having high exposure to the 
curriculum. 

The longitudinal cohort included data from 2973 students at baseline and 
1209 students (41%) at follow-up. The high attrition rate was attributed to 
outmigration from the school, lack of parental consent, and absenteeism. The 
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longitudinal cohort was primarily Hispanic (60%), with 23% Black, 11% White, 
and 5% Other. At the 3-year post-test, students in the high exposure group had 
significantly lower total cholesterol and systolic blood pressure compared to the 
control group. No significant differences were seen between the high exposure 
group and the comparison group for BMI or six dietary indices. Knowledge was 
significantly higher in the control group as compared to the high exposure 
intervention group. When all the intervention groups (high, medium, and low 
exposure) were combined as one treatment group for comparison to the control 
group, the intervention group had significantly lower total cholesterol, systolic 
blood pressure, and health knowledge and significantly lower intake of dairy and 
desserts. 

The post-test-only cohort was made up of 3146 students completing 
questionnaires and/or screening data at Year 3 and had an ethnic breakdown 
similar to the longitudinal cohort. Students with a high-implementation teacher 
during Year 3 had significantly lower total cholesterol and systolic blood pressure 
and higher health knowledge scores as compared to students in the control 
group. Higher intakes of vegetables and heart-healthy foods and lower 
consumption of meat and desserts were also evident in intervention students with 
a high-implementation teacher. Combining all intervention students and 
comparing them as a group with control students, they showed significantly lower 
systolic blood pressure and higher health knowledge than the control group. 

They also reported significantly lower intake of desserts and greater intake of 
vegetables and heart-healthy foods. 

The authors carefully point out the limitations of the study, including non- 
random assignment to treatment condition, high attrition rate in the longitudinal 
cohort, potential instrumentation problems leading to mixed results with the 
knowledge and attitude measures, and the use of a non-quantifiable dietary 
assessment measure. 

This study allows for studying the effects of a comprehensive health 
education program including a nutrition component in a more naturalized setting. 
The study showed significant decreases in important physiological measures and 
mixed results in behavioral and knowledge indices. No significant findings were 
found with respect to BMI, self-efficacy, or health attitudes. The naturalistic 
nature of the study, with attention paid to level of implementation by teachers, 
shows that only 12% of the longitudinal cohort had the advantage of having a 
high-implementor teacher for at least two years of the study. The results, broken 
down by implementation level, show that greater implementation has positive 
physiological and behavioral effects. The authors conclude that, at the very 
least, classroom teacher implementation of health curricula needs to be carefully 
monitored and enhanced, or alternatively, health educators may need to be hired 
to teach or coordinate health education in the schools in order to have effective 
programs. 
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School-based studies - 



3. With a community component 

Kelder et al. (1995) - This research is one of the few studies to examine 
the effect of nutrition education occurring in the classroom and in the community 
in a cohort of students throughout their junior and senior high years. The Class 
of 89 study was part of the larger Minnesota Heart Health Project (MHHP) 
(Blackburn et al, 1984) and followed a cohort of students, randomized by 
community into control and intervention conditions, from 6th through 12th grade. 
The intervention community was Fargo-Moorhead, in North Dakota and 
Minnesota, and the control community was Sioux Falls, South Dakota. 

As part of the community intervention, students were potentially exposed 
to health behavior messages in the media regarding heart-healthful eating, 
exercise* and smoking prevention or cessation. In addition, community screening 
for heart disease, labeling of heart-healthful restaurant options and grocery store 
items, and other adult and professional education campaigns occurred in the 
intervention community. In the schools, two nutrition education programs 
occurred: Lunch Bag in the 6th grade and Slice of Life in 10th grade. Lunch Bag 
was a brief one-hour session introducing the components of a heart-healthful diet 
and how to build a healthy lunch. In addition, students received recipe books 
with healthful snacks and food lists, and wrote their own newspaper column 
entitled “Getting Ready for the 21st Century,” which encourages the intentions of 
eating a healthful diet and increases the value of personal health. 

Slice of Life was a 10-session, peer-led curriculum designed to promote 
healthful eating and increase activity levels (Perry et al, 1987). Slice of Life is 
based on Social Learning Theory and Decision Making Theory and attempted to 
increase knowledge about nutrition and physical activity, increase awareness of 
environmental influences of health behavior, raise the value of health, and 
provide experiences to increase internal locus of control. 

Effects of the intervention were examined by comparing control and 
intervention condition responses on a self-report survey administered in April of 
each school year from 6-1 2th grade. Food behavior was assessed by asking 
students to identify which food, in each of 18 food pairs, they would “...usually eat 
when they had the choice.” The range of the scale was from 0-18, where a score 
of 18 indicated that the student chose the healthier option for all pairs. In 
addition, the same 18 pairs of food were used to assess knowledge with students 
asked to identify which food in each of the 18 pairs, “...you think is better for your 
health.” Again, a range of 0-18 was possible, with 18 identifying a ‘perfect’ score. 
Finally, a food salting behavioral measure was evaluated, asking students if they 
add salt to foods before tasting them and if they use the salt shaker when they 
eat dinner at home. 

Analysis was conducted looking at differences between baseline and each 
annual examination, allowing cohort differences to be assessed. Covariance 
adjustments were made for baseline values of the dependent variables 
(knowledge and behavior) and age, gender, and, when available, parental job 
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class. In addition, correlational analyses were run between knowledge and 
behavioral variables, adjusting for age, gender, and intervention condition, 
including cross-sectional samples of students. Current knowledge and food 
choice behavior were also used to predict food choice behavior in the 
subsequent year (e.g., knowledge and behavior at 7th grade were used to 
predict behavior in 8th grade). 

Results show that females in the intervention condition reported healthier 
food choices as compared to females in the control group in all but the 12th- 
grade year. Males in the intervention group reported healthier food choices than 
males in the control group in all but Grade 1 1 and Grade 12. Significantly less 
salting behavior was seen in the intervention condition for males and females and 
significant gains in knowledge were seen in males and females in the intervention 
condition for every year except for males in the 8th grade. 

The analysis looking at the relationship between knowledge and food 
choice scores at each year shows variance in behavior explained by knowledge 
to range from 4-7 percent of variance explained. While the associations are 
statistically significant, significance is probably due to the large sample size (n = 
1070- 2376). The analysis conducted to examine knowledge and behavior at 
one year predicting behavior at the following year resulted in the finding that 
behavior from the previous year was a much stronger predictor of current food 
choice behavior than were previous year’s knowledge scores (i.e., in the 6th 
grade, beta coefficients for knowledge and behavior were .05 and .51 , 
respectively). 

The limitations of this study include the measure of food choice behavior, 
which was not designed to examine total dietary behavior but rather food choices 
between pairs of options. Time and financial constraints prohibited more 
accurate assessment of eating behavior. Pilot work, however, did show the 
scales to have test-retest reliability correlations of .59-.63. Attrition also reached 
45 percent by Grade 12; attrition analysis showed that food choice and salt 
scores for the year previous to dropout tended to be lower for missing students, 
but did not reach statistical significance. Another weakness of the study is that 
the effect of the community health promotion campaign cannot be separated out 
from the classroom effects since a factorial design was not used. Generalizability 
of the results is limited to middle-class, predominantly White populations. 

This study shows that community and classroom interventions can 
significantly influence students’ self-reporting of food choice behaviors and 
nutrition knowledge. The significant effects were noted in almost all seven years 
of the study using a cohort design. The importance of community-based 
messages regarding heart-healthy behaviors on impacting behaviors of children 
and adolescents is demonstrated. In addition, this study is one of the few that 
looks at the relationship between knowledge and self-reported behavior, 
demonstrating that the relationship between knowledge and behavior is small. 
This finding highlights the importance of nutrition education that stresses 
behavioral change as opposed to knowledge change alone. In addition, this 
finding dispels some of the fear of reporting bias caused by social desirability. If 
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response bias were occurring to a large extent, the relationship between 
knowledge and food choice scores would have been larger, especially since the 
exact same set of 18 food pairs was used to measure both knowledge and 
behavior. 



School based studies- 

4. Using computer systems 

Burnett et al.(1989) - This study compares two school-based health 
promotion interventions for high school students with a control group using a pre- 
post design. Three schools were randomly assigned to a condition and a limited 
number of students in each school participated in the study. The computer- 
assisted, health tip sheets, and assessment-only conditions had 45, 17, and 15 
students participate, respectively. 

A student health behavior survey (SHBS) was the primary evaluation tool, 
administered to students in all conditions five times over a period of 12 weeks. 
The SHBS asked students to describe their dietary behavior over the last week 
with emphasis bn saturated fat, cholesterol, fiber, and complex carbohydrates. A 
saturated fat and cholesterol index and a fiber and complex carbohydrate index 
were formed. Acceptable test-retest correlations were obtained in a pilot phase. 
In addition to the SHBS, students weighed themselves weekly using a defined 
study protocol and recorded their weights. This assessment was done to 
determine the intervention's effect on weight loss or gain in students identified as 
being over- or under-weight. 

Two intervention techniques were evaluated: a computer-assisted 
feedback condition and a health tips condition. 

Computer-assisted: Students completed the Student Health Behavior 
Survey (SHBS) at baseline and received a packet of 14 health tip sheets 
including information on consumption of meat, cheese, eggs, cream, milk, 
chicken, fish, fruit, vegetables, legumes, bread, shortening, and fat. They then 
received a computer-generated feedback letter regarding their health behaviors 
using the SHBS results. Three additional SHBS’s and feedback letters were 
given and specific health tip sheets relating to problem areas. A final SHBS 
served as a final assessment. 

Health tip sheets: Another group received the SHBS five times and 
health tip sheets at baseline without feedback on their SHBS results. 

Assessment only: The SHBS was administered 5 times with no 
feedback and no health tip sheets. 

Results from the SHBS show that students in computer-assisted feedback 
condition reported significantly improved scores in both the saturated fat and 
cholesterol intake index and the fiber and complex carbohydrate index. For 
those students identified as 10% above ideal weight, the computer-generated 
feedback condition resulted in significant change in self-reported weight (mean 
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loss = 6.5 lbs). No significant changes across conditions were seen for those 
students who were 10% under ideal weight. 

Significant improvements in the saturated fat and cholesterol intake index were 
also seen in the assessment only group. The health tip group saw no positive 
significant change in either index pre to post. In fact, a significant change in the 
less healthful direction was seen for the saturated fat and cholesterol index. 

Some of the weaknesses of the study include: 1) small sample size; since 
schools were randomized, the unit of analysis is actually the school, making the 
sample size three, 2) assessment of eating behavior is limited to changes in the 
two indexes although other food behaviors were targeted by the health tip sheets, 
and 3) there is no follow-up assessment to see if students maintain eating 
changes. The mixed results (assessment only showing significant changes in 
saturated fat and cholesterol index, and the Health Tips group showing change in 
the wrong direction for fiber) are difficult to explain. 

School-based studies- 

5. Knowledge based 

German et al. f1981) - This article describes the evaluation of a nutrition 
education curriculum for high school students, featuring nutrient density as an 
important nutrition concept. Two high schools in Utah served as research sites; 
one class in each school served as a control group while the other class received 
a nutrition education unit as part of their health curriculum. A pre-post design 
was used to measure change in nutrition knowledge and attitudes about nutrition 
education. Students also completed a Food Frequency Indicator before and after 
the intervention to measure changes in eating behavior. Ninety-two students in 
the intervention group and 45 students in the control group completed pre- and 
post-tests. 

Little information is given regarding the content of the intervention. Ten 
sequential lesson plans were provided and three main topic areas were covered: 
nutrient needs, qualitative evaluation of foods using the nutrient density concept, 
and energy balance and weight control. 

Results showed a significant gain in knowledge for the intervention group 
relative to the control group; however, no significant differences were seen in the 
Food Frequency Indicator between treatment groups. Attitudes toward nutrition 
education were slightly more positive on the post-test, although significance 
testing between groups is not reported. 

This research indicates that knowledge gains are possible with nutrition 
education taught as part of a health curriculum to senior high students. 
Unfortunately, behavioral change was not detected and durability of knowledge 
increases was not evaluated. The study is limited because of its limited sample 
size, lack of follow-up, and limited generalizability due to its testing only in Utah 
schools. 
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Green et aB. (1991) - This study reports on a nutrition education program 
designed to increase female high school students’ knowledge of calcium balance 
and its importance. Sixty-four 14-16-year-old girls were randomly assigned to 
intervention or control conditions using their physical education class as the 
sampling frame. The intervention group met for three days to receive a nutrition 
education unit focusing on the role of calcium, sources of calcium, requirements 
for calcium, and diet and disease relationships. 

The effectiveness of the intervention was tested using a nutrition test, 
lifestyle questionnaire, and 24-hour recall administered pre-and post-intervention 
and at one-month follow-up. 

The program resulted in significantly higher knowledge scores at post-test 
and follow-up for the intervention group. No significant differences in the calcium 
or Vitamin D intake were observed between treatment groups across both post- 
test periods. 

This study tests the effectiveness of a targeted nutrition education 
program geared towards increasing calcium intake in female adolescents. 
Knowledge differences, but not behavioral differences, were seen between 
treatment groups. There are some important limitations to this study. 
Randomizing girls within classes could lead to contamination of treatment 
conditions. In addition, the sample size was quite small. 

School-based studies 

6 . Studies of other school and classroom-based nutrition education 

King et al. (19881 report the effectiveness of a three-week, five-session 
(50 minutes each) nutrition education curriculum designed for lOth-grade 
students. The majority of the students were Caucasian, with some 
representation from Asian and Hispanic students. Twelve classrooms in two 
schools were randomized into treatment and control conditions. The treatment 
classes received a curriculum taught by a health professional who was part of the 
research staff; classroom teachers were present during the curriculum 
presentation. 

While no theoretical model was named in guiding the intervention, the 
authors indicate that the curriculum was designed to “...provide students with 
dietary information and a variety of cognitive-behavioral strategies for modifying 
dietary practices” (p. 69). The content of the curriculum included: separating 
food facts from food myths, making choices regarding health behaviors, self- 
assessment of dietary patterns, problem-solving approaches for changing health 
habits, goal setting, and behavioral rehearsal and skill-building exercises. 
Evaluation of the program included a self-report measure and a behavioral 
assessment examining snack choices. The self-report measures included a 20- 
minute, paper-pencil test assessing knowledge, food frequency, attitude, self- 
efficacy, behavioral intentions, and home availability of healthful foods. This 
assessment was conducted pre- and post-intervention and at a one-year follow- 
up. The behavioral assessment involved offering students a choice of snacks as 
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a thank-you for participating in the self-report assessment; two heart-healthy 
snacks and two snack items high in saturated fat, sugar, or sodium were offered. 
Students’ choices were recorded. In addition, students received coupons for 
snacks offered in the school lunchroom. Students were required to indicate 
which snack they intended to choose with the coupon. This assessment was 
conducted pre- and post-intervention only. 

Pre-and post-data were available on about 50% (n=218) of the students 
due to high absentee rates. No differences in attrition by treatment condition 
were seen. The results showed that significant increases in knowledge, reported 
healthful dietary behaviors, and reported availability of healthful foods at home 
were evident in the intervention classrooms as compared to the control 
classrooms. Significant predictors of positive healthful dietary behaviors 
(accounting for 14 percent of the variance) were: positive change in reported 
availability in the home, positive changes in knowledge, and positive changes in 
attitude. There were no significant differences in attitudes, behavioral 
intentions, or self-efficacy. 

The post-intervention behavioral assessment of observed snack choices 
showed no significant differences between treatment groups . While significant 
differences were seen in intended snack choices via coupon, the sample size for 
students participating in this assessment is small (n=50), limiting interpretation of 
the results. 

At the one-year follow up, 211 students in control and intervention 
classrooms (representing a cross-sectional sample) completed the self-report 
measures. Significant differences in knowledge were seen between the 
treatment groups: no other significant differences between groups were seen. In 
addition, results from the cohort sample (those students with both pre-program 
and follow-up data) were investigated. Again, significant differences in 
knowledge were evident between treatment groups. 

This research showed positive changes in dietary knowledge and self- 
reported dietary behavior following a five-week behaviorally based nutrition 
education curriculum. Knowledge gains were maintained at one-year follow-up. 

In addition, analysis of the self-report data indicated that home availability and 
changes in knowledge and attitudes were significant predictors of self-reported 
dietary behaviors. The description of the intervention gave no information on 
how home availability was targeted via the intervention. However, the authors 
suggest that adolescents can be influential in determining family food choices, 
suggesting that the intervention attempted to involve the adolescents directly in 
home food-related decisions. The authors note that diet-related behavior change 
was affected without significant changes occurring in attitudes, supporting a 
behaviorally centered approach to nutrition education. 

There are some important limitations of this study. The most obvious is 
the high attrition rate; pre and post data were available on only 50% of the 
students. In addition, control and intervention'classes were mixed within schools, 
leading to possible contamination between conditions. In addition, overall 
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sample size was limited, particularly in the coupon-related snack choice 
measure. A university-based staff member delivered the intervention, limiting 
generalizability of effectiveness with more traditional, teacher-led nutrition 
education models. 

Arbeit et al. (1992) report on physiological, behavioral, and knowledge 
changes following exposure to the Heart Smart Program , a school-based health 
promotion designed to affect cardiovascular risk factors. The program included a 
classroom curriculum for K-6th grades based on social cognitive theory, 
emphasizing healthful eating habits, exercise, self-esteem, self-care, and 
healthful lifestyles learned through behavioral skills. The curriculum was 
delivered between 15-35 hr/year for K-6th grades. In addition, Heart Smart also 
included cardiovascular screening, changes in school lunch, changes in physical 
education, a parent outreach for all students, and a family health promotion 
program for families with children at high risk for CVD. 

The study reported that significantly higher levels of HDL were seen from 
pre- to post-intervention in students in the intervention schools as compared to 
those in the control schools (n=1 42, 4th- and 5th-grade students); the authors did 
not report on differences between control and intervention groups in total 
cholesterol, blood pressure, or ponderosity. Students in the intervention schools 
did not show significant differences in growth (measured by height and weight) as 
compared to growth rates in the control schools. 

Changes in behavior were assessed by comparing physiological data on 
136 5th-graders with their selection of CV-healthful or regular school lunch. No 
data were presented on the differences in choices between control and 
intervention schools. The authors do report that children with the greatest 
cholesterol reduction and greatest reduction in ponderosity had the largest 
number of CV-healthful food choices. There was no significant difference in 
increase in CV knowledge between the intervention and control schools. 

However, in the intervention Schools, where the Heart Smart curriculum and 
exercise components were administered, 4th-grade participants showed 
significantly greater gains in knowledge scores than did nonparticipants. 

It is difficult to assess the effectiveness of this intervention because of the 
way the data are presented. Very few data are presented showing differences 
between control and intervention schools. The data that are presented indicate 
that the intervention group experienced a gain in HDL levels, as compared to the 
control group, but no significant gain in CV knowledge. There are no data 
presented on behavioral differences between the control and intervention groups. 
Even the school lunch modification does not present pre-post data. It is reported 
that the CV-healthful lunch choices contained less sodium, saturated fat, and 
sugar than the usual menu, suggesting that the modifications were feasible but 
saying little about their effectiveness. In addition to data presentation, this study 
suffers from small numbers, from self-selection of children into parts of the 
evaluation, and from only looking at changes in the 4th and 5th graders while the 
intervention occurred in K-6th grades. In addition, no attempt to measure 
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exposure to program components was made. Response bias, with 59-62% of 
the eligible 4th and 5th graders participating in CV screening, is also a concern. 

Domel et al. (1993) report on a nutrition education intervention to increase 
school children’s consumption of fruits and vegetables. Fourth and fifth graders 
in a Georgia public school were exposed to the Gimme 5 curriculum (based on 
SCT), a social marketing approach designed to enhance students’ abilities to ask 
for and prepare fruits and vegetables. The curriculum included taste-testing, 
recipe preparation, goal-setting, self-monitoring, and problem solving, using goal 
buddies to promote social support. Fruit and vegetable consumption was 
assessed by having children complete food diaries for two weeks before and 
after the intervention. In addition, validation of the self-reports occurred during 
school lunch, although the authors do not report on the results of the validation. 
Changes in knowledge and preference surrounding fruits and vegetables were 
also assessed. 

Results show that overall fruit and vegetable consumption was not 
significantly affected by the intervention. Fruit consumption was significantly 
greater in the intervention school as compared to the control school. However, 
even at post-test, students were eating, on average, less than 1 serving of 
fruit/day and most of the increase in fruit consumption occurred at school lunch. 
Significant gains in knowledge and in increased preferences for fruits, and fruit 
and vegetable snacks, were achieved in the intervention school. However, 
increased preferences for vegetables were not seen. The authors suggest that 
more intensive intervention efforts are needed, including greater effort in the 
curriculum and school food service as well as greater community and parental 
involvement. 

Killen et al. (1993) describe the implementation and evaluation of the first 
long-term, controlled study testing the effectiveness of a school-based curriculum 
to modify unhealthful eating practices and weight regulation practices of 6th- and 
7th-grade girls. 

A total of 967 6th- and 7th-grade girls from four California schools were 
randomized into treatment or control conditions, stratified by grade and class. 

The prevention intervention consisted of 18 lessons built on three principal 
components: instruction on the harmful effects of unhealthful weight regulation, 
promotion of healthful weight regulation through healthful nutrition and activity • 
patterns, and development of coping skills to counter sociocultural influences on 
excessive dieting and unrealistic body image. The program was delivered via 
slide show using scenarios depicting adolescent girls to highlight program 
objectives. A workbook with homework lessons was also provided. 

The curriculum was evaluated by taking anthropometric measures (height, 
weight, body mass index) at baseline, 18 weeks, 7 months, 14 months and 24 
months. In addition, knowledge, eating restraint, self-reported unhealthful eating 
practices and weight regulation, and an eating disorder inventory were 
administered at baseline and at at least one other measurement period. Analysis 
was conducted looking for differences in treatment groups across time and, in 




18 32 



addition, differences in high-risk groups. A high-risk group was identified based 
on their scores on the Weight Concerns scale and were those girls who were 
more likely to have tried self-induced vomiting, laxatives, diet pills, and alcohol in 
the last month or to have depressive symptoms. 

Results of the study show that the intervention produced significantly 
improved knowledge scores in the treatment group as compared to the control 
group, but no other intervention effects are shown. A small but significant effect 
on BMI was found in the high risk group. 

The authors conclude that a prevention intervention for 6th- and 7th- grade 
girls is not warranted; the prevalence of eating disorders is small and relatively 
stable in a population. They suggest that such interventions may be considered 
for at-risk girls, although they include the caveat that a prevention intervention for 
at-risk girls may need to be more intensive than the one that they tested and may 
best be linked with treatment resources. 

The study might have been strengthened by evaluating changes in eating 
behavior pre- and post-intervention. In addition, the age-appropriateness of the 
intervention should be considered. In particular, was the curriculum message 
understandable to the subjects? 

Resnicow. 1993 - School-site cardiovascular risk factor screening 
(cholesterol, blood pressure, height/weight, and physical fitness) in combination 
with the Michigan Model Comprehensive School Education (MMCSE) Program 
was evaluated for its effect on knowledge, attitudes, and behavior of children and 
their parents. 

Children in eight Michigan public schools (grades 1-6) participated in the 
one-year study. Four schpols were chosen by their school district to receive the 
screening program in addition to the MMCSE and were paired with four district 
schools who would receive the MMCSE without the screening program. The 
screening program included three classroom sessions prior to and following the 
screening, delivered by classroom teachers and based on the Know Your Body 
Health Profile program. Activity books were designed for grades 1-2, 3-4, and 5- 
6 and were designed to be integrated into the MMCSE. Little information is 
given on the content of the MMCSE except that it is modeled after the Growing 
Healthy curriculum. 

Questionnaires to assess knowledge, attitudes, and behaviors were 
administered to students in both treatment conditions at baseline, prior to the first 
of two available screening periods during the school year, and at one-year post- 
test. The student questionnaires were to assess health knowledge, perceived 
severity and susceptibility to heart disease, nutrition attitude, locus of control, and 
perceived costs and benefits of risk factor screening (variables from the Health 
Belief Model (Rosenstock, 1990). In addition, in grades 1-2 a nutrition 
awareness scale was included and in grades 3-6 attitude scales were 
administered to tap health locus of control, importance of health screening, and 
confidence in nutrition knowledge. All grades completed a nonquantitative food 
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frequency asking students how often they consumed indicator foods chosen by 
virtue of their fat, cholesterol, sugar, and fiber composition. 

Parents completed questionnaires at baseline and one-year follow-up on 
nutrition knowledge, use of medical services, attitudes, and family eating 
patterns. 

At baseline, 95% percent of students and 89% of parents completed 
questionnaires. At the one-year follow-up, 64% of those participating in baseline 
questionnaire completed the second questionnaire; 38% of baseline parents 
completed a second questionnaire. Eighty-nine percent and 81% of students 
participated in the first and second screenings, respectively. Significant 
treatment differences between baseline and the one-year follow-up 
questionnaires were seen for health knowledge, nutrition awareness, and locus 
of control. Those students who had participated in screening also reported a 
lower consumption of high-fat foods and more frequent exercise. Students 
participating in screening were also more likely to respond favorably to items 
relating to salience and importance of health and health screenings. Parents 
completing both surveys showed significant treatment differences for health 
knowledge, benefits of health screening, confidence in nutrition knowledge, 
importance of low fat and high fiber foods, change in child’s health habits, and 
satisfaction with health education in their child’s school. No treatment effect was 
seen for parents’ perception that their child had become too concerned about 
his/her health. 

In order to determine if the effects noted were due to participation in 
screening or to the classroom activities related to the screening program, 
analysis was run comparing those students who did not participate in screening 
(n=80) with those students who did participate in at least one screening 
(n=1499). Treatment effects were seen only for those students who participated 
in the screening. Also, analysis was conducted to see which, if any, of the 
attitudinal variables assessed were predictive of self-reported behavior change; 
none of the health belief model variables nor locus of control was found to 
explain behavior change. 

The authors clearly outline the limitations of the study including; non- 
randomized schools and high attrition rate between baseline and one-year follow- 
up surveys, limiting external validity; use of non-quantified food frequency to 
assess dietary behavior; and control schools which, in fact, were delivering some 
nutrition education. 

This study is interesting in that positive results were found when 
cardiovascular risk screening occurred in schools. The authors estimated that 
the cost of screening was $6 - $10 per child. Risk factor screening stands out as 
tangible evidence that schools are attuned to health concerns and may act to 
increase public relations with parents and families in a way that completed 
homework or report card grades may not. 
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B. Outside of school-based studies- 



1. Targeting families 

Baranowski et al. (1 990) - This study reports on a family-based 
intervention to promote lower fat, saturated fat, and sodium intake in Black- 
American families. Families which included at least one child in grades 5-7 were 
recruited for participation in the study. Following recruitment, 96 families were 
randomized into a control or intervention condition. 

Fourteen weekly sessions were conducted during the evening in the 
library of a high school. The program was designed to provide individual family 
counseling for dietary behavior change, with intervention strategies drawn from 
social learning theory, social support, and adult education. Educational 
experiences were offered to children and parents separately. In addition to the 
didactic educational component of the program, aerobic activities and healthful 
snacks were important components of the weekly sessions. 

The effectiveness of the program was evaluated via food frequencies and 
24-hour recalls administered pre-and post-treatment to adults and children 
independently. In addition, measures of behavioral capacity and self-efficacy 
were administered pre- and post-intervention. 

One of the most notable results was the high dropout rate. Seventeen 
percent of the intervention families attended more than half of the sessions while 
43 percent attended none of the sessions. Forty percent attended less than half 
of the sessions. Children’s participation rates were similar at 1 9, 34, and 47 
percent attending more than half, none, and less than half of the sessions, 
respectively. Using the food frequency, significant effects are seen in 
consumption of high total fat foods, high saturated fat foods, high sodium foods, 
high polyunsaturated fat foods, and high calcium foods. The trends in the high 
polyunsaturated fat foods and high calcium foods are in the unfavorable direction 
of decreased consumption. Analysis of dietary changes using the 24-hour recall 
showed no significant treatment effects except for sodium intake by boys. No 
significant effects were seen for behavioral capability nor self-efficacy except that 
adult groups scored higher than children’s groups on behavioral capability. 

The primary limitation of this study is the very high attrition rate, limiting 
generalizability of results. The difficulty of getting families to come to an evening 
health promotion program is clearly brought to light and speaks to the realities of 
time commitment, perceived barriers, and limited perceived benefits of such 
programming. While the majority of participants said they attempted to make 
changes in the amount of sodium and saturated fat in their diets, they cited such 
barriers as: not wanting to give up the foods they like, loss of taste with reduced 
sodium, inability to control fat and sodium of meals outside the home, family 
members complaining about changes in diet, not knowing which foods were high 
in fat, and not wanting to spend the time to read labels. In addition, the research 
study demanded randomization into control groups; some participants noted that 
relatives or friends randomized into the control group eliminated one of the social 
reasons to participate in the study. 
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Wagner et al. (1992) - This article reported on a family-based study which 
was imbedded in a larger study, Nutrition for a Lifetime Study 1 (NLS 1). NLS 1 
was designed to influence consumers to alter their grocery shopping behavior to 
comply with recommendations from the National Cancer Institute (e.g., purchase 
fewer higher-fat foods and purchase more high-fiber foods) and involved 77 
participants randomly assigned to a control or intervention group. The 
intervention condition received weekly nutrition education programs via video, 
feedback on their intended food purchases, and help with setting goals toward 
meeting NCI recommendations. Those participants in the family study (NLS 2) 
had children between the ages of 8-16 and agreed to participate in the ancillary 
study. Assignment into treatment group was based on their assignment for NLS 
1 . The intervention group received the NLS 1 intervention plus optional, 
additional nutrition education information (e.g., how to read a food label) via 
interactive computer and more specific feedback and goal setting information for 
individualized fat and fiber goals. Parents viewed a different nutrition education 
video disc program (2-8 minutes in length) for five or six weeks which offered 
suggestions regarding children's food choices; children did not directly interact 
with NLS 2. Topics for the video involved: simple goal setting related to food 
purchasing and preparation, strategies to overcome problems with meeting 
goals, meal preparation for children, snacks for children, maintenance strategies, 
and long-term commitment to change. 

Behavior, preference, and knowledge were assessed by asking parents 
and children independently to complete card sorting tasks (CST) which asked 
them to identify what they do eat, what they would like to eat, and what they think 
they should ea\. A Food History Questionnaire (FHQ) was also administered to 
children and adults independently to determine information about their usual diet. 
Pre- and post-interviews were conducted with control and intervention groups. 
Neither reliability nor validity assessments on these measures were provided. 

The results showed a significant difference between control and 
intervention children for snack preference. Trends for change in the desired 
direction were also reported for children's snack and entree choice behavior and 
knowledge gain. While there were not significant differences between treatment 
groups for children based on FHQ scores, trends were noted for intention to 
increase low-fat dairy and high-fiber grain consumption. The authors report that 
child and adult food consumption changes were significantly correlated at .54 for 
fruit consumption: however, correlations for other food consumption changes 
were not discussed. 

This study investigates the impact parents can have on children's food 
preference, behavior, and knowledge when the parents receive training on 
nutrition education. The nutrition education message was delivered via 
interactive video and was individualized using information obtained via grocery 
shopping. The results show a few statistically significant effects and more trends 
in the correct direction. Failure to detect more positive effects could have been 
due to the small sample size. While there are other weaknesses in the study, 
particularly lack of validity or reliability assessments of measurements used, this 
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study presents an innovative and important approach to nutrition education for 
children. While most nutrition education for children occurs in a school setting, 
few would deny the strong family influence on children's eating behavior. This 
intervention model allows families to learn about nutrition using an interactive, 
innovative, and individualized approach, and provides an important nutrition 
education link between adult and child family members. 

Outside of school nutrition education- 

2. Knowledge-based programs 

Connor et al. (1986) - This study describes a cardiovascular health 
education and fitness program for 3rd- and 4th-grade students administered in an 
after-school day care setting. Four after-school programs in San Francisco were 
randomized into control or intervention conditions. Of the students participating 
in the program (n=55) 44 percent were Black, 44 percent were Hispanic, 7 
percent were White, and 5 percent were of other ethnic descent. 

The Heart Health Education Program involved two 30-minute sessions 
over 12 weeks and was taught by school teachers trained in delivering the 
intervention. Content areas of curriculum instruction included: anatomy and 
physiology of the cardiovascular system, attitude and decision making, risk 
factors and prevention of heart disease, exercise physiology, he’art healthy 
nutrition, smoking, handling stress, and response to emergency situations. An 
aerobic exercise program consisting of three 45-minute sessions each week was 
also included. 

Effectiveness of the program was evaluated by pre- and post-intervention 
administration of a knowledge survey (cardiovascular system and healthy 
lifestyles) and attitude survey (tapping attitudes toward taking care of their 
bodies) and by heart rate monitoring of two selected children at each exercise 
session. 

Results show that the intervention had significant effects on knowledge 
gain. No significant change in attitude occurred between control and intervention 
groups. As a group, heart rates were not satisfactorily maintained within the 
target zone. 

The weaknesses of this study include the small sample, lack of follow-up 
measures, and the lack of a behavioral assessment. The assessment of fitness, 
heart rate, was not conducted on all children but on a sample of two at each 
measurement period and the protocol for taking heart rates appeared to be 
poorly defined and implemented. 

In spite of the weaknesses of this study, the authors do offer some 
interesting insights into implementation of a health curriculum in an after-school 
setting. While the idea sounds intuitively appealing as more children spend 
increasing hours in after-school childcare, the authors indicate that children were 
not anxious to give up unstructured play time to participate in another curriculum, 
led by teachers, which included “tests” (the knowledge and attitude surveys). In 
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addition, regular attendance in after-school childcare was not a given; some 
children attended sporadically, leading to difficulty in continuity of lessons from 
one day to the next. If nutrition education is to be used in after school programs, 
it will need to be designed as a child-centered fun activity that can be picked up 
for short and disjointed periods of time without jeopardizing effectiveness. 

Aniiker et al. (1993) - This study reports on nutrition knowledge gain 
achieved by teenagers teaching younger children about nutrition. The nutrition 
education took place as part of the New Haven Summer Youth Nutrition 
Education Program, a cooperative program incorporating efforts from New Haven 
EFNEP, the Connecticut Summer Food Service Program, and the Private 
Industry Council. 

School teachers received training from Cooperative Extension State 
Nutritionists to teach nutrition curriculum to teens, who then taught younger 
children as part of a summer nutrition education program. The curriculum 
included objectives, handouts, and suggested activities and had as its primary 
goal to increase nutrition knowledge of food groups and functions of nutrients. 
Five sessions were included. 

This study examined knowledge gain for those teenagers functioning as 
teachers: knowledge gain of the younger children was not assessed. A pre and 
post knowledge test was given to 30 teenagers involved in teaching the nutrition 
curriculum (treatment group) and 19 teenagers working with young children in the 
program in non-nutrition related topics (control group). Pre and post data were 
available in 27 treatment and 13 control subjects. The intervention group showed 
a significant increase in knowledge scores as compared to the control condition. 
Significant gains were seen in all the subscales (food sources of nutrients, 
balanced lunch menu, recommended servings from food groups, nutrient 
functions, and true-false statements) except lower-calorie food substitutions. 

This research shows that teenagers trained to teach a nutrition curriculum 
to children outside of a school-based program can achieve significant knowledge 
gains. This concept of peer-led nutrition education needs to be further explored. 
Other behavior change programs for children and adolescents (e.g., smoking, 
drinking, and drug use) have successfully used peer-led education (Klepp et 
al,1986; Perry et al, 1988). Unfortunately, this research did not answer several 
important questions such as: Did the knowledge level of the younger children 
change as a result of the curriculum? Were knowledge change effects 
maintained? Was behavior of the teen teachers or the children affected by the 
intervention? Irt addition, the research is limited by small sample size and the 
lack of a behavioral approach in the curriculum. 



IV. SUMMARY OF FINDINGS 

Of the 17 articles reviewed, 1 1 were published since the reviews by Lytle 
T renkner et al. (1 991 ) and Contento et al. (1 992). Five of these articles 
expanded on previous work or reported on follow-up results or diffusion of 



previous work. Tables 1- 3 summarize the intervention methods (Table 1), the 
evaluation methods (Table 2) and the results of the articles (Table 3). 

Looking first at the intervention aspects, half (53%) of the articles (both in 
total and since 1991) did not mention a theory used in the development of the 
intervention. All of the articles citing a theory indicated that social learning or 
social cognitive theories provided the conceptual framework for the intervention 
plans; the PRECEDE model was mentioned by one study. Six of the 17 appear 
to have a knowledge rather than a behavioral focus (German, 1981; Burnett, 

1989; Devine, 1992; Aniiker, 1993; Killen, 1993; and Green, 1991); most of these 
programs were targeted at junior or senior high school students. Four (Luepker, 
1988; Hearn 1992; Baranowski, 1990; and Wagner, 1992) included a family 
component. Two of the studies use risk factor screening as part of the 
intervention (Resnicow, 1 993; Arbeit, 1 992) possibly influencing families indirectly 
through providing results of children’s risk status. The dose of the interventions 
vary considerably from a median of three hours (Devine, 1992) to weekly for the 
entire school year for more than two school years (Resnicow, 1 992). Those 
articles reporting number of sessions included in the intervention indicate a range 
of six to thirty-six sessions with a mean of 12.6 sessions per intervention. Time 
spent on sessions range from two minutes (Wagner, 1992) to 90 minutes 
(Baranowski, 1990) Looking at only those interventions delivered within schools, 
the range is from 30-50 minutes per session. 

The majority of the interventions were delivered in the classroom (59%) 
and by classroom teachers (53%). When training was provided to teachers 
(59%) it typically was accomplished via inservices. Forty-seven percent of the 
studies were federally funded, 18% were state funded and the remainder were 
funded from research foundations, food companies or the American Heart 
Association. 

Table 2 summarizes evaluation aspects of the studies. The criteria used 
in selecting articles dictated that only studies with control groups would be 
included. (This author suspended that criteria for one article, Hearn, 1992). Half 
of those studies with a control group used random assignment into treatment 
conditions and 19% included a follow-up measure beyond the post-intervention 
measure (King, 1988; Resnicow, 1992; Kelderet al. 1994) . Samples were 
typically drawn from within one state although 25% tested the intervention in 
more than one state. Fifty-six percent of the studies included at least a 20% non- 
Caucasian sample. While the number of schools involved in each intervention 
was fairly limited (range= 2-31 schools), there was a wide range in the number of 
individuals measured across the studies (range= 24 families- 3045 students.) 
Eighty-two and 59 percent of the studies assessed knowledge and attitude 
change, respectively, and 82 percent assessed behavioral change in a multitude ^ 
of ways. Physiological outcomes ranging from weight to LDL cholesterol were 
assessed in 29 percent of the studies. Three of the articles (18%) reported that 
their behavioral measure had been validated while 53% reported some reliability 
assessment of knowledge, attitude, or behavioral measures. 





Table 3 highlights study outcomes. Seventy-one percent of those studies 
reporting on knowledge outcomes showed significant gains in knowledge for the 
intervention condition in relation to the control group. Fifteen percent showed 
mixed results and 14 percent showed greater knowledge gains in the control 
relative to the intervention condition. Sixty percent of those studies assessing 
attitudes saw no significant differences between treatment groups; 30 percent 
saw significant differences and 10 percent showed mixed results. Behavioral 
outcomes were mixed within studies. Virtually no study was able to show 
positive outcomes on all behavioral measures assessed, however two-thirds of 
the studies reporting behavioral change between treatment conditions reported 
some significant differences. One-third reported no significant differences 
between control and intervention conditions. Of those five studies reporting 
physiological outcomes, three reported no significant differences between 
treatment groups while two (Arbeit, 1992; Resnicow, 1992) reported mixed 
results with some significant improvement being made in intervention compared 
to control schools. 



V. DISCUSSION- ADVANCES SINCE THE LAST REVIEW 
A. Gains in nutrition education for school-aged children. 

1. Focus on behavior change 

Some important gains have been made in nutrition education. Past 
reviews and commentaries have called for nutrition education to focus on 
behavioral change. Of the 17 articles reviewed, 14 had a behavioral outcome 
measure and 1 1 indicated that their curriculum was behaviorally-based. Two 
articles (Aniiker et al. 1993 and Green et al. 1992) still focused on nutrition 
knowledge gain through both program content and evaluation measures. It is 
well established in the nutrition education literature that a nutrition education 
program can result in significant knowledge gain. (This review, however, 
revealed several programs that did not result in consistent nutrition knowledge 
gains (Devine et al. and Resnicow et al.) It is difficult to say whether the lack of 
knowledge effects were due to weaknesses in the intervention or in 
measurement of knowledge change.) 

a. Rationale for behaviorally-based programs 

The rationale for the move from knowledge-based to behaviorally- based 
programs rests on accumulated evidence in the scientific and behavioral fields. 
The scientific field has shown ever-increasing links between diet and chronic 
disease. Cardiovascular disease will be used as an example. First, 
cardiovascular risk factors are evident in young people (Enos et al.1955;, 
Strausser et al. 1980). Evidence of cardiovascular disease was present in 
soldiers (men in their early 20s) killed in the Korean and Vietnam wars. In 
addition, autopsy data from children as young as 10 years old, have shown 
evidence of fatty streaks. The presence of physiological risk factors in young 
people indicates that the disease process begins early in life. Secondly, 
cardiovascular risk factors track in youth. Bogalusa data ( Berenson et al. 1985; 
Weber et al. 1983) show that those children identified as being at the high end of 



the distribution for total cholesterol, blood pressure, or weight maintain their 
ranking in relationship to their peers over time. In other words, children’s risk 
factors are not in great flux as they move from adolescence into young 
adulthood; the presence of a risk factor at one point in childhood is highly 
suggestive of the continued presence of the risk factor. Third, behaviors track 
throughout childhood and adolescence (Kelder et al. 1994). The children that 
are making poor food choices in early elementary grades are likely to be the 
children that are making poor food choices in junior and senior high. This 
important finding supports the intuitive assumption that behaviors are learned, 
reinforced, and solidified during childhood. Because behaviors track, nutrition 
education programs that teach, model, and reinforce appropriate behavioral 
responses starting at a young age are extremely important. Lastly, nutrition 
knowledge and behavior are poorly related. As demonstrated in the Kelder et al. 
(1995) article, the relationship between knowledge and behavior is very weak; 
the best predictor of future behavior was present behavior, rather than present 
knowledge. To summarize, these four findings, all part of a growing body of 
scientific evidence, highlight that planting seeds of nutrition knowledge in hopes 
that they will at some time in the future lead to healthy eating choices is not a 
good option for nutrition education of children. 

Contradicting the findings related to the association of knowledge and 
behavior are findings from meta-analysis conducted by Johnson and Johnson 
(1985). They find the correlation using effect size between knowledge and 
behavior across 38 studies to be .5, highly significant at the .001 level and 
correlation of z-scores between knowledge and behavior to be .32. An 
explanation for this discrepancy might be the level of the association. In Kelder 
et al. (1995), the association is at the individual level, using a similar instrument 
to assess knowledge and behavior within an individual over subsequent and 
continuous years. The meta-analysis describes correlations across studies 
among different populations, measurement instruments and time periods. 

Further discussion in the field is necessary to ferret out the meaning of these 
associations. 

b. The debate between traditional nutrition education and a behavioral 
approach 

The move toward more behaviorally-based nutrition programs began in 
the 1980s with health promotion initiatives from the National Institutes of Health 
and the release of Healthy People 2000 goals. As the evidence for the diet- 
chronic disease connection began to mount, federal moneys became available 
for reducing risk factors in children through school-based health promotion 
programs. Specific eating patterns were targeted such as eating a lower fat or 
sodium diet or increasing consumption of complex carbohydrates (Stone, 1989). 
The interventions that were developed to target these specific behaviors often 
grew out of social psychology or the behavioral field, rather than nutrition 
education, and, in general, showed very promising results for promoting short- 
term behavioral change in children. In the early 80s there was a fairly clear 
schism between traditional nutrition education interventions, focusing on 
knowledge and attitude change, and health promotion interventions coming from 
the behavioral school. This schism is certainly narrowing with increasing 
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communication between traditional nutrition educators and behaviorists. Nutrition 
educators have much to gain from adding a behavioral perspective to their 
intervention strategies and the behaviorists have much to gain by using nutrition 
expertise in assessing eating behavior in a way that is meaningful to health 
outcomes. 

In spite of the useful melding of ideology between nutrition education and 
the behavioral approach, some debate continues. Shannon et al. (1988) suggest 
that knowledge-based nutrition education is appropriate and models other 
content areas presented in elementary school curricula. She also questions that 
if a behavioral model is used, what behaviors should be targeted and how should 
those decisions be made. Olson (1989), another leader in the field of nutrition 
education, echoes these same concerns speculating: 

“...on the one hand it is possible to demonstrate changes related to three 
specific behaviors with approximately 20 hours of instruction. But who 
decides what the target eating behaviors should be today, tomorrow, and 
far into the future? Are the target behaviors appropriate for 
everyone?... On the other hand, those same 20 hours could be used to 
teach children an appropriate number of the major nutrition concepts that 
might or might not result in consistent changes in current eating behavior. 
This may be another instance of the classic tension between a broad, 
general education philosophy and the more specific, pragmatic 
philosophy of education.” (p. 1148) 

While the debate will and should continue, one possible approach is to 
view behaviorally-oriented and cognitively-oriented nutrition education as two 
ends of a continuum which overlays progression through school or cognitive 
development (Figure 2). 

Insert Figure 2 about here 

As a child matures, more abstract nutrition information may be presented, 
providing the “broad, general education” that Olson describes. Early school 
experiences can focus on the specific, pragmatic aspects of food choice 
behaviors. It is during the early elementary years when most children are at the 
concrete stage of cognitive development, not understanding abstract concepts 
and causality. In addition, this is when food habits are forming (Michela and 
Contento, 1986). Simple behavioral messages and practicing appropriate eating 
behavior or food choice skills should be stressed at this time. As the child 
approaches junior high school, the behavioral strategies should target making 
food choices within a social context and the functional meanings of food. At the 
junior and senior high school level, more abstract and cognitively-based nutrition 
education may be useful, especially in the context of evaluating one’s own diet 
and eating behavior patterns. It is at this age where abstract thinking and causal 
relationships can be understood. At all points on the continuum nutrition 
interventions should contain a behavioral component and should be appropriate 
for level of cognitive development. 
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c. Designing a behaviorally-based nutrition education intervention 

What does a behaviorally based curriculum look like? A behaviorally 
based curriculum uses the three domains of learning (cognitive, affective, and 
behavioral) (Greene and Simons-Morton, 1984) to influence behavior change. 
Note that the final objective is behavior change. Cognitive understanding is 
needed to change eating behavior. However, the cognitive understanding for 
behaviorally based programs is not focused on the Whv? but on the How ? 

Traditional nutrition education focused on the Why and included curricula 
that had such objectives as knowledge gains related to: functions of nutrients, 
food sources of nutrients, the digestive process, the cardiovascular system, the 
relationship between food and disease, etc. Previous thinking in nutrition 
education posited that if children understood how food worked to nnake them and 
keep them healthy, then healthful food choices would follow. Decades of work in 
the field have shown that knowledge gain is not related to behavioral change, 
even in the short term. Few of the early nutrition education programs had any 
follow-up of treatment results. In addition, longitudinal research has not been 
done to see if those early seeds of nutrition information produced desirable 
behavior change later in life. 

Using cognitive understanding related to the How is very appropriate for 
nutrition education and focuses on knowledge gains related to such issues as: 
how to use food labels to make healthful food choices, how to prepare foods that 
are lower in fat, how to plan a healthful meal or snack, or how to choose 
healthful foods at a fast food restaurant. These How questions involve increasing 
cognitive understanding of how to choose a healthier diet — a behavioral 
objective. 

The affective component of a behaviorally based nutrition education 
program would focus on how one relates to and uses food on an emotional or 
attitude level. Most programs based on social learning theory use the “affective 
component” to represent beliefs, attitudes and values. Little, if any, attention is 
paid to emotional states and food behavior. It is very appropriate for nutrition 
education to help children understand that food-related behavior is not just about 
eating to be healthy but that what we eat is shaped by how certain foods make us 
feel and our beliefs, attitudes and values toward food, eating and health. At the 
same time these affective components can be used as motivators for change. It 
is also appropriate for nutrition education to teach students to understand the 
functional meanings of foods (i.e., that food is used by many as a release of 
emotional stress, as a way to cope with being bored or angry, and that food is an 
integral part of our celebrations and traditions). It is only by understanding why 
we eat in addition to learning what to eat that children and adolescents can 
understand eating behavior in a larger, and possibly more meaningful, context 
than health alone. 

The behavioral domain that is stressed in a behaviorally-based nutrition 
education program would focus on building skill levels by hands-on meal or 
snack preparation, learning how to set goals for making healthy choices, and 
learning how to reinforce oneself when those goals are reached. Skill-building 
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might also involve resisting peer pressure to eat a high fat entree at a fast food 
restaurant rather than a more healthful choice such as a salad. For younger 
children, behavioral change might involve learning how to ask the adult groceiy 
shopper in their home to buy more fresh fruits or buy frozen yogurt instead of ice- 
cream. 



Any behaviorally-based nutrition education program must, of course, be 
appropriate for students’ stage of cognitive development (Lytle Trenkner and 
Kelder et al. 1991). For example, impacting the cognitive domain of an 
elementary child might involve teaching them that fresh fruit is a better snack 
choice than are potato chips, a very concrete concept. For a senior high student, 
impacting the cognitive domain might involve them analyzing their dietary intake 
for comparison with national dietary guidelines, a more abstract, causal concept. 

Another approach for designing a behaviorally-based nutrition education 
intervention for children is the use of the conceptual model for youth health 
promotion that has been developed and successfully used by Perry and Jessor 
(1985; Perry et al. 1987; 1990). This model has its roots in social learning theory, 
specifically in the concept of reciprocal determinism, and posits that individual, 
behavioral and environmental factors influence one’s health behavior. 

Insert Figure 3 about here 

Using this model to help design a nutrition education curriculum leads the 
program developer to think through strategies at each of the three levels that can 
be used in the curriculum to influence health behavior, in this case, eating 
behavior. For example, under the level of behavior, having students participate 
in a goal-setting exercise (i.e., eat five servings of fruits or vegetables daily) can 
be built in as part of the curriculum. Under the individual level, influencing 
knowledge of what foods are fruits and vegetables or how to prepare a fruit salad 
can be part of a behaviorally-based intervention. Finally, at the environmental 
level, the planner of a nutrition education intervention might consider working with 
school food service to make sure fruits and vegetables are available in the school 
cafeteria so that students can act on what they learn in the classroom. The 
nutrition educator can use this model with its three levels and 12 sub-levels as 
the structure for a nutrition intervention for children. In addition, this model can 
be used for different ages and for children at different stages of cognitive 
development. Note that knowledge is one of the twelve sub-levels; an important 
but not solitary factor in influencing behavior change. Use of theory in this 
manner can be a useful tool for nutrition educators. 

Table 4 offers some specific nutrition intervention components crossing 
the Perry/Jessor model with cognitive development stages. 

Insert Table 4 about here 




44 



30 



2. Increase in minority and special-needs populations in nutrition 
education research 

Another gain in nutrition education is the dramatic increase in research 
studies including minority populations. Nine of the articles reviewed include at 
least a 20 percent non-Caucasian sample. However, few of the studies stressed 
that their curriculum was developed to be culturally sensitive or used a unique 
channel to reach underserved populations. The article by Baranowski et 
al.(1990) used a family-based evening program to deliver a cardiovascular health 
promotion program which was met with large attrition rates. One of their 
conclusions was that those attempting to reach Black-American families should 
do preliminaiy work to identify salient motivations for change, to target foods to 
be changed in the population in general, to work with the media to prepare 
families for the program, and to "...bring the program to where people are already 
congregating (e.g., churches) or to where networks of friends already meet..” 
(p.441). The Hearn, et al. article (1992) reported on differential participation in a 
school-based program with a family intervention. None of the studies using 
multi-ethnic groups showed outcome difference by ethnicity, although a few 
controlled for ethnicity in their analyses. Since physiological risk factors differ by 
ethnic group (Dennison, 1 994), it is important to determine if exposure and 
assimilation of the nutrition education programs differ by ethnicity. 

One study (Devine et al.1992) did stratify their analyses on SES level and 
found that students of lower SES showed greater knowledge gains with 
incremental increase in exposure to nutrition education in comparison to students 
of higher SES level. This.kind of analysis of subgroups is important in 
understanding the impact of nutrition education on hard to reach and minority 
students. Obviously, these kind of data require samples with adequate numbers 
to conduct subgroup analysis. 

Studying the effects of nutrition education on children of lower SES has 
received renewed attention in recent years. According to a study by the Center 
for the Study of Social Policy more than 1 1 million children in 1990 lived in 
households of families below the poverty level. This was an increase of 14 
percent over the decade and cuts across racial and ethnic groups (Troccoli, 

1993). In 1994, the Center on Hunger, Poverty and Nutrition Policy released a 
statement on “The link between nutrition and cognitive development in children" 
and in 1993 the National Health/Education Consortium released a paper entitled 
“Eat to Learn, Learn to Eat: The link between Nutrition and Learning in Children.” 
Both documents discuss the relationship between adequate nourishment and 
children’s ability to concentrate, learn and interact socially. Both documents 
discuss the role of nutrition programs for children, particularly the school lunch 
and breakfast programs. A call to enhance nutrition education initiatives is made 
in “Eat to Learn, Learn to Eat” (1993) including the advice to develop 
complementary classroom and school cafeteria nutrition education efforts. 
Certainly, nutrition education for disadvantaged children, including children living 
in poverty, will warrant increased attention and research. 
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3. Use of physiological endpoints 



Another important advancement in nutrition education is the use of 
physiological endpoints to assess the impact of programs. Three of the reviewed 
articles (Arbeit et al. 1992; Luepker et al. 1990; Resnicow et al. 1992) look at 
blood lipids, blood pressures, urinary sodium, or anthropometric measures. 

While the Arbeit article reports only that HDL levels were significantly higher in 
the intervention versus control group, Resnicow reports that significant 
differences in total cholesterol and blood pressure are seen in the treatment 
conditions. These are exciting findings, especially in light of what is known about 
the existence and tracking of physiological risk factors in youth. 

The field of nutrition education for children needs to guard against using 
physiological endpoints as the ultimate test of effectiveness, however. 

Obviously, few studies will have the financial resources to design research with 
adequate power to detect differences in physiological endpoints, particularly 
since most interventions for school-aged children are conducted in schools, with 
randomization at the school level. Schools, rather than individuals, become the 
unit of analysis, requiring many schools to be enrolled for adequate power 
(Murray and Hannan, 1990). 

Besides the cost and power issue, there are important reasons to keep 
behavior change as the primary focus for nutrition education. Healthful eating 
behavior will result in a multitude of positive outcomes besides those that are 
physiologically assessed. Eating healthful foods improves childrens’ energy 
level, school performance, and confidence in their ability to take care of 
themselves (Troccoli, 1993). In addition, work on the associations of healthful 
behaviors in children (Lytle et al. 1995) shows that children who report healthful 
food choices are also likely to report higher activity levels and lower smoking 
prevalence than are those children reporting less healthful food choices. This 
association between health behaviors suggests that skills or ability to make 
healthful decisions generalize across multiple behaviors. Another reason to 
maintain the behavioral focus is that the Healthy People 2000 (UDSHHS, 1990) 
goals focus on improved health behaviors of children and healthier environments 
for children rather than physiological outcomes. 

4. Family involvement in nutrition education for school-aged children 

Twenty-five percent of the articles reviewed involved families in the 
nutrition education of children. This is a commendable direction for the field to 
take. It is interesting and important to examine the two-way flow of 
communication between children and adult members of their families. There is 
evidence to suggest that children can and do influence nutrition behavior of their 
families as well as the obvious influence that adults have over nutrition behavior 
of children. The influence of children is demonstrated in this review in the Hearn 
et al. (1992) article where family participation in take home activity sheets that 
complemented classroom nutrition education affected the behavior of both the 
children and adults in the participating families. In addition, the King article 
(1988) showed significant differences in food availability in the home as a result 
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of their classroom intervention. Children can and do influence what adults 
purchase at the grocery store; older children may be actively involved in meal 
planning and preparation in the home (Kellogg’s Nutrition Survey, 1992). 
Children’s impact on family nutrition behavior should not be underestimated. 
Nutrition education for children with a family focus is both an opportunity to use 
adults in the family to reinforce what children are learning in school about 
healthful food choices and as a way to impact the eating patterns of adult family 
members. 

The other direction that nutrition information flows is from adult to child. 
The article by Wagner et al. (1992) discussed a nutrition education program 
where parents receive nutrition education at the grocery store, including 
evaluation of their intended purchases as well as tips for how to influence their 
children to eat a healthy diet. The program resulted in several significant 
outcomes, indicating that families can be taught how to influence their children’s 
eating behavior. Likewise, the Baranowski et al. article (1990) showed behavior 
change in mothers and their children attending a cardiovascular risk reduction 
program. There are few families who do not need help on how to get “picky 
eaters” to eat a healthier diet or how to combat the barrage of food-related 
commercials to which children are exposed. We need to work on more public 
health strategies to help families eat better diets, so that children can be exposed 
to healthier diets. 

5. Community involvement in nutrition education for school-aoed children 

Going beyond families’ influence over children’s eating behavior, the 
Kelder et al. (1995) article gives us a first glimpse at the influence that the larger 
community has on children’s self-reported eating behavior. Significant and 
persistent changes were seen in self-reported healthful food choices and nutrition 
knowledge in a group of students who were exposed to a low dose of nutrition 
education in the schools and a community-wide dose of messages regarding 
heart-healthful behavior, focusing on healthful food choices. These findings point 
to the important effect of community influence on children’s food choices. 

6. Innovative nutrition education programs 

a. Use of computers 

Some innovative nutrition education approaches emerged through this 
review including the use of computers, non-classroom settings for nutrition 
education, and peer-led nutrition education programs. This review found two 
articles reporting on innovative computer systems used as part of nutrition 
education (Wagner et al. 1992; Burnett et al.1989). The Wagner et al. article 
(1992) involved using interactive video to help families evaluate their intended 
grocery store purchases and also to provide nutrition education on snacks and 
meal preparation for children. This small study resulted in some significant 
changes in children's snack and entree choices and knowledge scores. The 
Burnett et al. article (1989) used computer-generated personalized risk 
assessment resulting in some self-report behavior change. The use of 
personalized feedback is innovative and has merit for senior high students. 
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Previous work by White and Skinner (1 988) also showed that personalized 
assessment was an effective intervention tool for high school students. Students 
at this age are able to monitor and evaluate their behavioral responses. The 
intervention highlights personal responsibility for health behavior change, a good 
lesson to be learned as students approach early adulthood. 

Computers are available in most schools and today’s students are 
computer-sawy. Computer-delivered nutrition education could be useful in 
allowing a student to proceed through a lesson at their own speed, target their 
own interests, and reducing teacher instruction time. More should be done to 
use the computer as a tool in nutrition education. 

However, computer work without in-class interaction will not allow full 
integration of material and will also not accommodate many of the behavioral 
strategies recommended. Johnson and Johnson (1985) recommend that direct 
student involvement and cooperative learning activities are needed to accomplish 
the task of impacting nutrition attitudes and behaviors. 

"Building the use of cooperative learning groups into nutrition education 
classes ensures that students cognitively process the information being 
learned, implement it into their conceptual systems and memory, form 
positive attitudes toward the area being studied, publicly commit 
themselves to learn about nutrition and eat nutritious foods, and hold 
each other accountable for fulfilling their commitments. Such 
collaborative discussions that lead to cognitive processing, public 
commitment and peer accountability are essential to successful nutrition 
education." (p. S22). 

Many very innovative nutrition education programs have been developed, 
particularly by food companies or by state or federal agencies, but remain 
unevaluated. Dole has developed a CD-ROM nutrition education program to 
influence children to consume more fruits and vegetables. The program is 
wonderfully produced, using the high action video mode to which children are so 
drawn. Similarly, McDonalds has developed nutrition spots for television to 
encourage healthy eating for children. Unfortunately, no outcome evaluation has 
been published on either program. Therefore, nothing can be said about the 
effectiveness of the programs to improve children’s eating behavior. Many 
similar examples could be cited. 

Likewise, many states use Nutrition Education and Training (NET) funds to 
develop state-wide nutrition education programs. This and previous reviews; 
have uncovered a few such programs that have published outcome results (St. 
Pierre, 1980, Devine, 1992). However, most state sponsored programs do not 
conduct outcome evaluations, restricting their evaluation to process evaluation. 
Another example is the Changing the Course curriculum, a K-12 curriculum 
developed by the American Cancer Society. While formative evaluation has 
been conducted on the curriculum (Contento, 1993) there is currently no 
published outcome evaluation of the curriculum. Unfortunately, many nutrition 
programs at the federal, state, and local levels are using innovative, creative 





34 



methods which will remain undisseminated into the larger community because of 
lack of evaluation. Nutrition educators who are responsible for program planning 
and development must be firm about obtaining adequate funds to conduct some 
outcome evaluation when they receive funding to develop an intervention. 

b. Alternative settings for delivering nutrition education for school-aged 
children 

While schools have been the main channel for delivering nutrition 
education to school-aged children, some articles reviewed study alternate 
settings. Connor et al. (1986) tested the feasibility of delivering a cardiovascular 
risk reduction program in an after-school program. Because of the increase in 
dual-career families, students spend an increasing amount of time in before- or 
after-school programs. With the increasing demands on in-school time for many 
curricular needs, after-school programs present an attractive option for reaching 
children. Unfortunately, the program tested by Connor et al.(1986) resulted in 
few positive outcomes. However, they did learn that classroom-type education, 
with lessons to be delivered in a sequential and time-sensitive manner does not 
work in after-school settings. Children are anxious to have unstructured time and 
may not attend regularly enough to allow continuity of lessons. Other 
approaches should be attempted to incorporate nutrition education possibilities 
into after-school settings. Nutrition education via computer games or activities 
might be a viable option. Such an approach would allow students to work on 
activities independently and to pick and choose when and how long they play. 
Similarly, a set of simple nutrition activities or games that could be completed in a 
short time period (i.e., 30 minutes or less) might be developed for children or 
groups of children to work on at their discretion. 

Another approach tested was to use teenage summer camp counselors to 
deliver nutrition education programs to younger students (Aniiker et al. 1993). 

This program focused on knowledge change only in the tradition nutritional 
education sense (increasing the Why for nutrition behavior, rather than the Howl 
and had mixed results. However, it uses an interesting approach, students 
teaching students, to present nutrition education. Younger children are strongly 
influenced by older children; therefore, nutrition education messages delivered 
from older students, rather than teachers or other adult figures, might be an 
effective way to reach children. Work in the smoking and substance abuse area 
have shown peer-led health education to be effective in achieving behavior 
change (Perry et al 1988). Slice of Life (Perry et al, 1987) is one of the few 
research studies to use peer-educators in nutrition education. Good behavior 
change in females was achieved; however, results for males were disappointing. 

B. Needs in nutrition education for children 

While some significant advancements have been made in the field of 
nutrition education for school-aged children, there continue to be areas that need 
more work and emerging areas that require attention and study. 
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1 . Tools needed for evaluating eating behavior change 



This review illustrates that tools for assessing child and adolescent eating 
behavior still need to be developed and tested, a call that was heard in the past 
reviews (Contento et al. 1992, Saylor et al. 1982, Lytle Trenkner et al. 1991). Of 
the studies included in this review, 53 percent included information regarding the 
reliability of the assessment tool; 18 percent included information regarding 
validation of the assessment method. 

This call does not suggest that all assessment tools for eating behavior 
need to be highly quantified and nutrient-specific measures. Such rigorous 
measures are very expensive and often not feasible in field settings. Much can 
be gained by using simple food frequencies or checklists to rank individuals, an 
important gain in epidemiological studies (Block, 1982). However, even food 
frequencies or food checklists should include some reliability and, ideally, validity 
testing to allow some confidence in the reproducibility of results. 

2. Targeting multi-ethnic groups 

While the research looking at multi-ethnic groups has increased, little has 
been done to look at differential effects of interventions on ethnic groups or to 
study interventions targeting strategies for different ethnic or cultural groups. The 
first issue could be addressed by doing subgroup analysis; however, adequate 
sample size is needed to assure sufficient numbers to analyze. The second 
issue could be addressed by doing careful formative evaluation in different ethnic 
groups to assess ethnic-specific needs, motivations and concerns. In particular, 
opportunities to participate in healthy lifestyle choices must be available in all 
communities: too frequently opportunities are not available for all. 

3. More work is needed with families 

While significant gains have been made in developing family components 
for nutrition education, more work is warranted. In particular, work is needed on 
eating behavior change of children and adults when they are exposed to a family 
program: maintenance of change after the end of the program is also important 
to assess. In addition, more work is needed on training parents to influence their 
children’s food choice behavior positively and to be aware of how influential their 
own food choices and eating behaviors are on their children. Parents and other 
adults will continue to be strong influences on children’s eating behavior, 
particularly elementary aged children. Nutrition education for school aged 
children must recognize and employ the two-way flow of information targeting 
nutrition education programs to both adults and children. 

4. Functional meanings of foods 

Besides helping families learn how to improve the healthfulness of foods 
available at home, families also need nutrition education on the affective side of 
food choice behavior. Qualitative research by Lytle (1993) shows that children 
learn much more from families than what to eat. In focus groups and one-on-one 
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interviews, children from K-6th grade talked about what the word “diet" meant, 
what influences what they eat, and how food is related to health. Strong adult 
and parental attitudes regarding weight loss, body image, and food choices were 
revealed in children’s discussions. Adults need to appreciate more fully how 
instructive their actions and attitudes toward food are and how deeply those 
actions and attitudes are assimilated by their children. For example, children as 
young as kindergarten associated the word “diet” with weight-loss diet. Many 
remarked that when adults go on a weight-loss diet they eat bad-tasting or 
special diet foods, or only eat salads. Many children remarked that they didn’t 
understand why their parent thought they needed to lose weight, since they 
looked fine to them. No child mentioned that parents increase their exercise level 
when they were dieting. It is very likely that children learn functional meanings of 
food from parents or adults in the home. If food is used by parents to relieve 
boredom, to handle stress or anger, or to win love and attention, children will 
most likely grow up using food for similar purposes (Perry, Lytle, and Kelder, 
1994). 



This development of functional meanings might be most appropriately 
addressed in junior or senior high nutrition education classes. Nutrition education 
using behavior modification-type strategies might be helpful for adolescents to 
understand habits surrounding eating behavior, social influences of eating, and 
cues and reinforcment for eating. Students could be taught to keep a food record 
that records not only what they eat but also what is triggering the eating behavior, 
what environmental cues precede the behavior, what reinforces the behavior, etc. 
(Ferguson, 1977; Brownell, 1988). Exposing junior and senior high students to 
such behavior modification strategies might be useful in helping them better 
understand what motivates and reinforces their eating behavior. Such an 
approach could be integrated into psychology classes. This might also be a 
fertile area for peer-led education. 

More work is also needed in educating students on food advertising. Just 
as students are taught to critically look at tobacco and alcohol advertisements as 
part of substance abuse interventions, students should also be taught how to 
critically evaluate food advertisements. 

5. More work is needed in communities 

More work needs to be done with communities so that children grow up in 
an environment where healthful eating behavior is normative, modeled, and 
reinforced. Other community institutions including churches, community centers, 
libraries, worksites, and, probably most important, the media, need to be targeted 
for nutrition education messages. 

Worksite wellness programs might be one way to promote communitywide 
health behavior change. In particular, targeting schools with worksite wellness 
programs, might facilitate the development of a healthier school environment for 
children. 



Our children will have healthier diets when the communities in which they 
live consume healthier diets. The converse of that statement is sadly manifesting 
itself. As adult diets have become higher in fat, children’s diets have followed 
suit (Wright et al. 1990). Likewise, as obesity becomes an increasing problem in 
the adult population, obesity rates for children are also on the rise (Gortmaker et 
al. 1987). One of the goals of nutrition education must be to have healthier diets 
consumed in the population; the influence will be manifested concomitantly in our 
children. 



VI. IMPLICATIONS FOR NUTRITION EDUCATION POLICY, 

RESEARCH, AND PROGRAM IMPLEMENTATION 

Three reviews of nutrition education programs for school-aged children for 
the time period, 1980-1994, have been conducted: Lytle-Trenkner and Kelder et 
al. 1991; Contento et al, 1992; and the current review. Looking across all those 
studies reviewed, two questions will be addressed in the following section: What 
components of nutrition education programs seem to be the most effective in 
achieving behavior change? and How can we maximize the implementation and 
institutionalization of nutrition education programming? 

A. What components of nutrition education programs seem to be the most 
effective in achieving behavior change? 

Looking across the studies reviewed, six elements of effective nutrition 
education programs emerge: 1) Programs are behaviorally-based and theory- 
driven, 2) Programs for older children include a self-evaluation or self- 
assessment component, 3) Family involvement is incorporated, 4) Attempts are 
made to intervene on the school environment, 5) Attempts are made to impact 
the community, and 6) Larger doses of intervention result in greater program 
impact. 

11 Programs are behaviorallv-based and theory-driven 

Although there is debate regarding whether nutrition education for school- 
aged children should focus on specific behaviors or more general nutrition 
education the studies reviewed to date show that those programs targeting some 
specific behaviors, such as choosing lower fat or lower sodium foods, result in 
more behavioral changes. A program that has been particularly effective at not 
only achieving behavioral change, but physiological change as well, is the Know 
Your Body Program (KYB), a multi-year, multicomponent, sequential school- 
based program for grades K-7. In addition to a year long, classroom-based 
component involving 30-45 minutes weekly targeting reduction of fat, saturated 
fat, salt and increasing complex carbohydrates, the program also includes risk 
factor screening for serum lipids, percent body fat, blood pressure, pulse 
recovery and saliva cotinine. Evaluations of the program (Walter, 1989; Bush et 
al 1989) showed significant improvements in physiological endpoints as well as 
dietary intake. Two articles reporting on KYB are included in this review 
(Resnicow et al. 1992; Resnicow et,al 1993). A longitudinal and post-test cohort 



study of children in grades 1-6 showed significant differences between treatment 
conditions for consumption patterns as well as total cholesterol and blood 
pressure. However, when the risk factor screening component of KYB was 
combined with a curriculum with less of a behavioral focus (Resnicow, 1993) 
significant behavioral outcomes were only seen with intake of high fat foods. 

Other programs that have focused on risk-reducing food behaviors and 
have had some success in achieving behavior change include Hearty Heart and 
Friends (Perry et al, 1985; Luepker er al, 1988), Slice of Life (Perry et al 1987), 
Go For Health (Parcel et al, 1989), Great Sensation Study (Coates et al. 1985), 
the Adolescent Heart Health program (Killen et al, 1989), the study of Black 
American families by Baranowski, et al (1990), Gimme Five (Domel et al 1993), a 
behavior-change strategy program for high school students (White and Skinner, 
1988), CATCH family component pilot work (Hearn et al, 1992) and the Class of 
89 Study (Kelder et al. 1 995). 

Most of the behaviorally-based studies cite Social Learning Theory or 
Social Cognitive Theory (SCT) as the conceptual framework on which the 
programs are based. The elements of SCT that are seen in many of these more 
successful programs include: goal setting, role modeling, enhancing self-efficacy 
through skill-building, experiential, hands on learning, reinforcements, incentives 
for change, building normative support for desired behavior change and creating 
more supportive environments. 

Use of a behaviorally-based program does not guarantee uniformly 
positive changes in eating behaviors; most of the studies reported here had 
mixed behavioral outcomes. Still, the conclusion made by Contento et al in 1992 
remains true today, ” ..active, behavioral ly-oriented methods embedded in a 
sound curriculum based ori social learning theory are more effective for bringing 
about changes in behavioral skills, self-efficacy, behavioral intentions, and 
behaviors when these are specifically delineated." (p. 257) 

2 ) Programs for older children include a self-evaluation or self-assessment 
component 

Self-assessment can be viewed as a behavioral technique, however in 
these reviews several effective programs that focused on the use of self- 
assessment stand out as models of effective nutrition education programs. These 
programs were typically used with junior or senior high school students and used 
a variety of techniques for assessment. King et al (1988) used self-assessment of 
dietary patterns and goal setting in 10th grade students and saw significant 
improvements in self-reported eating behavior and availability of healthful choices 
at home. Burnett et al (1989) used computer-assisted self-assessment of 
students' health behavior, including eating behavior, with high school students. 
Some changes were seen with weight as well as reported fat and complex 
carbohydrate intake. Self-assessments were also used with 10th graders in the 
Slice of Life program (Perry et al 1987) resulting in a positive intervention effect 
for food choice behavior by females. Howison et al (1988) used self-assessment 
as part of their “Secrets of Success” program for fifth grade students and showed 
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a positive intervention effect for healthful food group choices. Finally, White and 
Skinner (1988) used personal diet assessment in a nutrition education 
intervention for high school students. Students set goals for nutrient changes in 
their diets. In additional to positive intervention effects between treatment 
groups, there were significant changes for selected nutrients. 

Analyzing one's diet for inclusion of specific foods, categories of foods 
(i.e., high fat or low complex carbohydrates) or nutrients requires more abstract 
thought and is probably not appropriate for children at the elementary school 
level. However, research in junior and senior high suggests that students are 
successful at making some positive change in their reported intake by analyzing 
their diets and setting goals for changes. This type of activity illustrates the move 
to more abstract concepts of nutrition education and the more general education 
approach that is described on pages 46-48. In an ideal situation, students would 
be able to concretely see the content of their diet in terms of food groups, foods, 
or nutrients and set personal goals for change. This approach allows nutrition 
education to be targeted and individualized, enhancing students' interest in the 
program. Such activities have the capacity to be very instructional as well as 
students begin to see the contribution of specific foods to their diet and the 
potential for change by substituting healthier foods. 

Computerized nutrition education lessons could be very effective in these 
types of activities. It is important to keep in mind however, that such 
individualized, solitary nutrition education activities should not be the sole method 
for teaching. Since eating is such a social behavior and since learning requires 
integration of information via discussion and practice (see discussioh on page 57) 
personal diet assessment activities should be used in tandem with more 
behavioral and interpersonal strategies such as role modeling, discussion, 
hands-on skill building and peer-led education 

3) Family involvement is incorporated 

It makes intuitive sense that in order to impact food choice and eating 
behaviors of children, particularly elementary school-aged children, that families 
must, at the very least, provide healthful food choices and, ideally, support and 
encourage a child to eat healthful foods. In the past 15 years, nutrition education 
research has gathered good evidence that families can and will be involved in 
nutrition education directed toward their elementary school children; there is little 
evidence supporting family programs for junior and senior high students. A few 
studies looked at the additional intervention effect obtained when parents are 
involved. Kirk et al (1982) looked at the effects of a student-based curriculum 
versus a student-parent based curriculum with children in grades K-3. Students 
whose parents received a monthly newsletter complementing information 
children were learning in the classroom and had access to nutritionists for meal 
planning, reported eating a more diverse and higher quality diet than those 
students in the student-based curriculum. In a follow-up study of the cohort (Kirk 
et al, 1986) students in the student-parent curriculum reported significantly higher 
dietary quality scores than students in the student-only condition. 
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Two additional studies looking at family involvement were the Hearty Heart 
and Friends program (Perry et al. 1985) and the San Diego Family Heart Project 
(Nader et al, 1989). Perry intervened on families through activity packets sent 
home with students with stories of healthful role models, games to practice skills, 
and goal setting to change eating habits. Nader invited families to attend three 
months of weekly intensive intervention followed by nine months of monthly or 
bimonthly maintenance sessions, including parent and child-only instruction, 
combined family instruction and a social time with healthy snacks. Both studies 
reported significant behavior and physiological outcome measures. 

The most recent review reports on several programs with a family 
component. Luepker et al (1988) report on the ability of the Hearty Heart and 
Home Team program to affect change in salt intake. Their results were not as 
clear as the results on fat intake presented by Perry et al (1985), although they 
did show significant intervention effects for salting behavior. Wagner et al. (1992) 
described a grocery store program where families received information about 
lower-fat and higher-fiber foods, meal preparation for children and children’s 
snacks. No significant intervention effects for behaviors were reported. 

Formative evaluation work by Crockett et al (1988,1989) found that 
parents preferred to participate with their child's nutrition education through 
activity sheets, or homeworktype assignments. Parents were less interested in 
attending weeknight or weekend sessions or receiving phone calls. Both the 
Perry and Nader family-based studies demonstrate that it is possible to get 
parents to participate in health promotion programs . Perry reported 71% of all 
invited families completed all five weeks of the home-based activities and 86% 
completed at least a portion of the activities. While Nader had fewer families 
agree to participate in the program, of those families that agreed to participate, 
average attendance for the 12 weekly sessions was 71% for Anglo families and 
58% for Mexican-Americans. Baranowski et al (1990) report on a family program 
similar to the approach used by Nader et al (1989) and experienced difficulty in 
maintaining attendance levels for the evening programming. 

CATCH (Perry et al, 1990) is testing the added effectiveness of a family 
component to a school-based cardiovascular risk reduction curriculum in the 
largest multisite school-based intervention program ever funded. The Hearn et al 
article (1992) cited in the current review previews family acceptance and 
behavior change in a pre-post evaluation of the program. When CATCH results 
are released in the next year, important information will be available on the effect 
of the family component as compared to school-based only and a control 
condition on such outcome measures as: serum cholesterol, anthropometric 
measures, blood pressure, dietary intake as assessed via a 24 hour recall, 
physical activity measures as well as knowledge, attitude and food behavior 
scores. 

However, CATCH results will not be able to evaluate how the intervention 
affected family behaviors or physiological outcomes. As discussed on page 56, 
more work is needed to evaluate the effect, both at the child and family level, of 
the two-way communication about food and eating behavior which occurs in 
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families. In addition, more work is needed on how families influence and reinforce 
the functional meaning of foods for their children and how interventions can be 
structured for improving the role of food in family life. 

Although much work is needed, it appears that peers and the media, 
rather than families, are more important channels of influence for junior and 
senior high students. 

4) Attempts are made to intervene on the school environment 

Comprehensive school health programs in the 1980s opened up the field 
of nutrition education, moving it out of the classroom and into the larger school 
environment. Nutrition education meets with the larger school environment at two 
important junctures: the school cafeteria and food-related policy in schools. 

There has been some research in intervening upon foods served in the 
school cafeteria (Lytle et al.1993) however, this discussion will focus upon only 
those cafeteria programs that are part of a larger, comprehensive school health 
program or when there was a planned link between the cafeteria and classroom 
nutrition education and some student level outcomes. The potential impact of 
school food service on children's food choices and nutritional intakes is 
substantial: 25 million children daily eat lunch at school. About 5 million children 
daily eat breakfast at school(SNDA, 1994). In addition, more children from lower 
SES backgrounds participate in the school meal programs than do children from 
higher SES backgrounds. This reality highlights the need to consider nutrition 
education efforts in different SES, racial, and ethnic groups. 

Go For Health (Parcel, et al 1989) was one of the first studies to modify 
the school lunch in order to increase students' exposure to lower fat and sodium 
foods as part of a comprehensive health curriculum. While the combined 
classroom and cafeteria intervention did not significantly change students' 
selection of more healthful foods, the cafeteria intervention was able to reduce 
the fat and sodium content of school meals (Simons-Morten et al, 1991). Heart 
Smart (Frank et al, 1989; Arbeit et al 1992) include classroom and cafeteria 
interventions for cardiovascular risk reduction program with results that are 
difficult to interpret. The Arbeit study(1992) reported in this review indicates that 
there were significant increases in HDL levels in the intervention group but 
behavioral differences are not reported. 

The CATCH study (Perry et al, 1990) includes a cafeteria intervention. Eat 
Smart, (Nicklas et al, 1990) modifying fat and sodium content of school meals 
through menu planning, food preparation and purchasing and promotion of 
school meals. Links between the cafeteria and the classroom curriculum are 
important factors in the total intervention. Results from CATCH will allow 
comparison of students’ food behaviors and 24 hour recalls between treatment 
conditions and will assess the effectiveness of cafeteria interventions to reduce 
fat and sodium of meals as offered. CATCH will not allow evaluation of the. 
independent individual effects of the cafeteria or classroom interventions since a 
factorial design was not used. 



The move toward improving children's exposure to healthful foods via 
school food service is occurring. The School Nutrition Dietary Assessment Study 
(SNDA 1994), conducted by Mathmatica under a contract from USDA showed 
that school meals as offered were providing 37% of calories from total fat and 
15% of calories from saturated fat, exceeding recommendations in the US 
Dietary Guidelines. One of the results of that study is the release of the Healthy 
School Meals Initiative (USDA, 1994) which proposes: replacing the current meal 
component menu planning system with a nutrient-based menu planning system, 
increasing in nutrition education efforts, and streamlining the administration of the 
National School Lunch Program. If approved by Congress, the new regulations 
would begin in 1998. The change in school food service and children's choices 
could be dramatic. 

The other juncture where nutrition education and the larger school 
environment meet is school policy around food and eating behaviors. To date, 
there has been little work done on schools' nutrition policy, outside of the National 
School Lunch Program. 

The school, including teachers, administrators, peers, classroom activities, 
school programs and extracurricular events, make up an important and very 
significant part of a child's larger environment. As such, behaviors that are 
modeled, opportunity for choice, reinforcements and incentives in the school 
environment will have a significant impact on children. Consider just a few 
examples of food use in the larger school environment: 

• teachers using candy as rewards 

• the presence of pop, chips and candy in vending machines and the 
absence of fruit juice, fresh fruit, lowfat yogurt or milk, or pretzels as 
vending choices 

• teachers giving coupons from pizza franchises for reading awards 

• selling candy for fund-raisers 

• adults at school skipping lunch because of dieting or not liking cafeteria 
food 

• fast food franchises selling food in the school cafeteria 

The timeless adage “Actions speak louder than words" definitely applies to 
food and nutrition practices in schools. 

While much work has been done on school policy with regard to tobacco, 
alcohol and drug use, very little policy work has been done with nutrition. 
Discussion and research in this area is needed. 
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5) Attempts are made to impact the community 



There have been three major community cardiovascular risk reduction 
trials: the Stanford community trials, Pawtucket, and the Minnesota Heart Health 
Program (MHHP) (Blackburn et al 1984). The majority of the findings for children 
or adolescents are reported in results from the Class of 89 study, part of MHHP. 
One article reviewed (Kelder et al, 1995) reports on the effects of food choice 
behavior when a cohort of students, from their 6-1 2th grade years, are exposed 
to both school and community interventions and messages regarding healthy 
food choices. Significant intervention effects for food choice behavior are seen in 
the intervention community as compared to the control community. These effects 
are seen in both boys and girls and at most of the seyen years of measurement. 

Since the school-based interventions were rather minimal (one hour in 
Grade 6 and 10 sessions in Grade 10) the community intervention must take 
credit for much of the intervention effect. The community intervention included 
extensive media messages regarding heart health behavior, community 
screening for heart disease, labeling of heart healthful restaurant options and 
grocery store items and other adult and professional health education 
programming in the community. 

Perry (1986) suggests that changes at multiple levels in the community 
are important in order to have an impact of norms and to optimize school-based 
health promotion programs. These levels include: 1) individual or self-help 
instruction such as direct messages given by physicians, 2) family involvement, 

3) school environmental changes such as explicit and enforced policies for 
students, teachers, and staff, 4) community-wide campaigns in which 
adolescents have an active role and 5) counteradvertising against unhealthful 
products. 

Our communities are beginning to realize that community norms influence 
children and adolescent behavior in the areas of smoking, alcohol and drugs. The 
last decade has seen community regulation of tobacco and drug-free schools, 
non-smoking regulations in public places, bans on advertising alcohol and 
cigarettes on television and limiting teenage access to cigarettes. Community 
regulation and policy of food-related behaviors will be much harder to sell, 
possibly because almost everyone uses food in a social or other-functional 
context. In addition, abstinence is not an option for eating behavior! 

Communities might start by attempting to model and enhance exposure to 
healthful food choices rather than regulating against less healthful choices. 
Enhancing the value and appeal of fruits, vegetables or complex carbohydrates, 
and low fat dairy products through media and social channels is a way to begin. 

The research community needs to more systematically study the effect of 
community interventions on young people. The experience of Class of 89 (Perry 
et al, 1993; Kelder et al 1993, 1995; Lytle et al, 1995) supports that adolescents 
receive and respond positively to community-based interventions. 
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6) Larger doses of intervention result in greater impact of programs. 

The review of the literature suggests that exposure is related to 
effectiveness. The programs with the significant gains in behavioral or 
physiologic outcome measures were those programs of longer duration. Know 
Your Body has demonstrated positive intervention effects for both dietary intake 
measures and serum cholesterol in several evaluations of the program (Walter et 
al, 1989; Bush et al 1989; Resnicow et al,l992). Know Your Body is delivered 
weekly for 30-45 minutes, by far the most intense health education reviewed. 
Most programs involve only 10-15 hours of instruction over 3-15 weeks. 

Research (Olson et al, 1986) indicates that about 11.1 hours per school year are 
spent on nutrition education. At the same time, the School Health Evaluation 
Study (Connell, et al, 1985) indicated that peak knowledge, attitudes and practice 
scores are reached with about 50 hours of instruction. 

The ability of nutrition education to impact food behaviors of children 
needs to be considered in light of other influences on children's eating behaviors. 
In particular, children may view as many as three hours of food commercials 
each week (Nielsen Report, 1990; Contungna, 1988). Taras et al (1989) 
surveyed mothers of children, ages 3-8, and found thait after viewing TV, their 
children requested foods paralleling the frequencies with which those foods were 
advertised on TV. Additionally, they found that weekly hours of TV viewing were 
positively correlated with requests by children and purchases of parents as well 
as children's caloric intake. Dietz and Gortmaker (1985)reported on NHANES I 
and II data that the prevalence of obesity increased by 2% for each additional 
hour of television adolescents viewed, controlling for prior obesity, region, 
season, population density, race and SES. ^ 

New research by Kotz and Story (1994) show that of 564 food 
advertisements shown over 52.5 hours of Saturday morning television 
programming, 50.3% would fit in the Food Guide Pyramid under “Fats, oils and 
sweets", 43.4% were in the Bread, cereal and pasta group (mostly from ads for 
breakfast cereals) and no advertisements for fruits or vegetables were run. 

Food companies have been very effective in applying social marketing and 
behavioral strategies to their advertisements. Over one-third of the commercials 
appealed explicitly to taste, while almost 17% used incentives (free toy) to 
encourage children to buy the product. Another 24% of the commercials used 
enticements of the food being fun, cool or hip to get kids to ask for the product. 
Only 2.4% of the adds highlighted nutrition as a reason to buy the product (Kotz 
and Story, 1994). 

If nutrition education is going to have a chance of competing with the 
barrage of messages children get in their larger environment, particularly from 
media messages, a commitment to nutrition education must be made at the 
federal, state, district and school level. At the federal level, support for the 
Nutrition Education and Training program has been cut. However, there is a 
move toward increased nutrition education as part of USDA Healthy School Meal 
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Initiatives (1994) which would be a welcome and important commitment. The 
proposal includes increasing links between nutrition education in the classroom 
with healthy food choices in the school cafeterias. Mechanisms for creating those 
links and details on how much and what type of nutrition education programming 
would occur are not yet available. 

At the state level, the regulation on providing nutrition education is under a 
larger umbrella of health education mandates and mandates for health education 
are highly variable. Sixty-three percent of states require that health education be 
taught sometime between grades K-12 and only 37% require health education be 
taught between Grades 1 -6. Only 37% of states include nutritional health as a 
part of their comprehensive school health curriculum (Lovato et al, 1989). 
Obviously, the commitment to nutrition education, or health education, is not 
strongly present at the state level. 

Districts and schools also need to commit time and resources to nutrition 
education. Decisions about what curricula must be taught, scope and sequence 
of content areas, who teaches and teacher training, financial and physical space 
resources are often made at the district or school level. The importance of district 
and school policy regarding the school environment and the provision of healthful 
food choices and supporting healthy food attitudes and behaviors were discussed 
on page 73. 

B. How can we maximize the implementation and institutionalization of 
nutrition education programming? 

Research to date leaves us with more questions than answers on how to 
best implement and institutionalize nutrition programs. Research reviewed did not 
systematically study such questions as; Are programs more effective if teachers, 
other school personnel such as the school nurse or cafeteria worker, or some 
outside health educator teacher delivers the lesson? What is the optimal way to 
train teachers? Should training be specific to the curriculum or a broader focus on 
nutrition? What is the optimum number of contact hours with students? What is 
the optimum number of classroom sessions? What mix of activities (computer, 
discussion, board work, cooperative learning groups) is optimal? Is nutrition 
education integrated into other subjects as effective as distinct nutrition or health 
units? How does nutrition education fit into a move toward comprehensive school 
health? 

While all these are important questions, this review calls for serious 
consideration of four important issues for implementing nutrition education for 
school-aged children: 1) Who should deliver school-based nutrition education? 2) 
Should we integrate nutrition education into other subjects? 3) How does 
nutrition education fit into comprehensive school health? and 4) How do we 
diffuse and institutionalize successful programs? 
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1) Who should deliver school-based nutrition education? 



The first question is not a new issue for nutrition education. Most typically, 
classroom teachers have been trained to deliver nutrition education uriits. 
Training requires time and money and does not guarantee that the teacher will 
implement the curriculum as designed. The beginnings of research into the 
diffusion of evaluated programs spotlights what most nutrition educators already 
knew. There are some teachers who will do a wonderful job of teaching their 
classes about nutrition. Others will not be motivated and will teach a 
watered-down version or will not teach it at all. The worst case is the teacher that 
teaches an inaccurate and highly personalized approach to nutrition. 

As funding cuts for schools increase and as more state requirements are 
added to the curriculum, training and implementation time are threatened. 
Funding for the NET program has declined from initial funding levels of $20 
million dollars in 1978 to $5 million dollars in 1980 (Kalina et al, 1989). Whether 
or not there is time available for training of teachers and class time for 
implementation of a nutrition curriculum ultimately becomes a policy decision 
made at the school, district, state, or federal level. Policy makers need to be 
educated, or reminded, of the importance of learning about healthy eating from 
both a proximal time frame (i.e., a well-nourished child learns better, feels better, 
and has less absenteeism) (Troccoli, 1993; Center on Hunger, Poverty and 
Nutrition Policy, 1994) as well in a distal time frame (i.e., the prevalence of 
obesity and other chronic disease risk factors is on the rise in children). 

Assuming there is time for nutrition, who should teach it? How should they 
be trained? How can fidelity of curriculum be maintained? Should a basic course 
in nutrition be required in the training of elementary and secondary school 
teachers? Should money be allocated to pay for a district-wide nutrition education 
teacher or a health education teacher skilled in nutrition? Again, these questions 
are aimed at policy makers. 

Teacher training is an obvious issue for implementation of nutrition 
education in the classroom. Articles reviewed show little emphasis on training 
aspects of the program. The Devine article (1992) discusses differences in home 
and skills class teachers and health teachers in implementation and 
effectiveness. Only two (King et al, 1988; Green et al. 1991) pf the school-based 
programs used other than classroom teachers to deliver the curriculum. 

The current reality in schools is that classroom teachers are usually 
responsible for implementing nutrition education in their classrooms. Oftentimes 
classroom teachers are also responsible for initiating the need for nutrition 
education and choosing the curriculum they will use. Teachers, therefore, are 
very important gatekeepers for nutrition education. 

This predicament requires careful consideration by developers of 
school-based nutrition education programs. Some possibilities to consider are: 1) 
Use health or nutrition educators, father than class/oom teachers, to deliver 



nutrition education or comprehensive health education. This solution would 
provide for well-trained and motivated instructors. Cost and time issues remain 
as an obstacle. Can school administrators be convinced that health or nutrition 
education is important enough that financial resources be used to hire an outside 
person to teach? How will health or nutrition education fit in to an already-busy 
school day? 2) Make nutrition and health education as user-friendly as possible. 
Nutrition educators developing nutrition education curricula Should work closely 
with classroom teachers to make sure that the format, length, content, and 
activities of lessons are appropriate and feasible. 3) Use programmed learning 
type modules for nutrition education. These modules would be completed on an 
individual basis and could allow for different learning styles and abilities. The 
modules could be activity- or reading-based (similar to the SRA reading system) 
or could be computerized lessons. The advantage of this system would be that 
teachers would not need to present content information; the obvious 
disadvantage of this system is the lack of experiential learning opportunities and 
social interaction and reinforcement that is so important in food choice behavior. 
Johnson and Johnson (1985) suggest that in order for nutrition education to be 
accepted into classrooms nutrition educators must anticipate where educational 
materials and innovations are moving and then prepare state of the art programs 
for teachers to use. 

2 ) Should nutrition education be integrated into other subjects? 

Choosing to teach nutrition education is not a clear-cut matter for teachers 
or schools. Nutrition must compete with many other curricular demands. There is 
a growing move to go back to the basics with competency testing in the core 
curricula (i.e., math, reading, social studies) and a move away from ’’extras” like 
nutrition education or physical education. Likewise, there is a growing move 
toward integrating health topics into the core curriculum. Rather than have a 
distinct unit on nutrition, nutrition topics would be covered in math, social science, 
reading, etc.. While this approach makes intuitive sense given the time 
constraints teachers are under, there are practical problems with application of 
this approach. One of the obvious obstacles is the amount of planning and 
coordination that would be required with integrated health curriculum. An almost 
school-by-school plan would have to be devised and carried out, using the 
specific textbooks and lesson plans of the teachers. The plan would change year 
by year as teachers migrate in and out of the school and lesson plans and 
textbooks change. 

Integrating nutrition education into other curricular areas helps to resolve 
the problem of not having time to teach a distinct nutrition education unit. In the 
1 970s, the Dairy Council developed a K-12 curriculum called “Food Your 
Choice," which was designed to be integrated into other subject areas. The 
impact of Food Your Choice was reported on a piecemeal basis (Lewis et al, 
1988;) and in technical reports. It is summarized in the meta-analysis and by 
Johnson and Johnson (1985). While these reports suggest that the program is 
effective in influencing knowledge, attitudes and behaviors, evaluations of the 
total program have not been scrutinized by peer review process in scientific 
journals and have not been included in other major reviews to date. 
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The question posed to nutrition educators developing curricula for 
school-aged children is: Is a nutrition education curriculum integrated into other 
subject areas feasible? If the answer is affirmative, nutrition educators need to 
begin serious work with experts in other curricular fields to begin the process. 
Evaluation strategies need to be planned and executed. If the answer is negative, 
then nutrition educators need to direct their attention to programs that stand 
alone as distinct units or begin working as a team on comprehensive school 
health education. If integration is the goal, then state-wide nutrition curriculum is 
likely not feasible and policy makers will be put to the test of writing objectives for 
nutrition education which need to be operationalized at the school level. Again, 
money must be available for the task of nutrition component development and 
teacher training at the school level. 

3^ How does nutrition education fit into comprehensive school health? 

There is also a move toward comprehensive school health education 
(Iverson and Kolbe 1983), presenting challenges and opportunities for nutrition 
education. Five of the articles reviewed had a nutrition component as part of 
comprehensive school health (Resnicow, 1992, 1993; Kelder et al. 1995; Hearn 
et al. 1992; and Arbeit et al. 1992). Previous reviews also discussed nutrition 
programs imbedded in comprehensive school health programs (Contento et al, 
1992; Lytle Trenkner et al, 1991) Comprehensive school health education 
suggests that a health curriculum be adopted at a school or district with 
appropriate scope and sequence for grades K-12, targeting a multitude of health 
topics including nutrition, exercise, smoking prevention, and substance abuse 
prevention. Comprehensive health education also suggests that schools should 
be healthful environments, allowing students the opportunity to have healthful 
food choices in the cafeteria, opportunity to get physical activity, and to learn in a 
smoke-free environment (Allensworth and Kolbe, 1987). Nutrition as part of 
comprehensive school health is a good idea; food related behaviors have been 
shown to covary with other health behaviors (Lytle et al. 1994). Comprehensive 
health education also has the opportunity to place nutrition issues in the larger 
rubric of overall health and well-being, the holistic approach called for by Lytle 
Trenkner et al. (1991). 

How does nutrition education fit into comprehensive school health? 
Nutrition has been a major focus in comprehensive school health programs 
(Stone, 1989), both in content areas for classroom-based curricula as well as 
school environmental changes relating to decreasing the fat in school lunch. The 
challenge will become completing the vision of comprehensive school health, 
which raises questions such as: How does nutrition education look in the scope 
and sequence chart of Kindergarten through Grade 12 comprehensive health 
education? Does nutrition need to be included in each grade level? What content 
areas and behavioral approaches should be used at different grade levels? Will 
comprehensive school health include nutrition as a component imbedded in 
larger health issues or will nutrition function as a separate unit used in certain 
grades? Where will comprehensive school health fit into a school’s curricular 
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plan? Will it be mandated or optional? Who will teach comprehensive school 
health? Who or what agency will develop the plan? 

Again, the problem stands in feasibility. Where will schools get the 
resources and time to implement comprehensive school health? Who will teach 
health? Classroom teachers rarely have a health background,, potentially leading 
to a lack of; 1) knowledge in the content area, 2) recognition of the importance of 
a health curriculum, and 3) confidence in their ability to teach a health curriculum. 
These three conditions will usually result in a teacher deciding either not to teach 
health or to teach a watered-down version of the health curriculum. 

4) How do we diffuse and institutionalize successful programs? 

More nutrition education research needs to be conducted into the diffusion 
of programs and the effectiveness of programs delivered in non-research 
settings. Research on diffusion of innovations began in the field of sociology 
(Rogers, 1983) and studies the process by which new ideas, programs, or 
technologies are introduced, accepted, adopted, and become ingrained. The 
stages in the diffusion process are: dissemination (introducing the program to an 
institution or an individual), adoption (the institution/individual decides to adopt 
the program), implementation (the program is put into place in the institution/ 
individual), and institutionalization (the program becomes thoroughly ingrained in 
the institution/individual with continued strong commitment to the program (Parcel 
et al, 1990). Recently; the diffusion process has been studied in school-based 
smoking programs (Parcel, 1989) and interesting information regarding the fate 
of researched programs once formal evaluation is completed is being discovered. 

Teacher training can be used as an example of "figuring out" 
institutionalization of a program. When training has been done in research trials, 
the researchers most typically offer the training and pay for all expenses of the 
training, including paying for substitute teachers (Edmundson et al, 1994). But 
who organizes and conducts the training after the research project is over? In 
some cases, highly interested and motivated individuals (teachers or curriculum 
specialists) will maintain training and monitor implementation. This is the 
'program champion' referred to in Smith et al. (1991). In many cases, however, 
the level of maintenance is decreased. 

Two of the articles reviewed (Resnicow, 1993; Devine, 1992) look at 
previously researched programs in a more naturalistic setting. The Devine article 
showed that in spite of state-wide training, few teachers were implementing the 
Nutrition for Life curriculum as it was designed; most importantly, students' 
exposure to the curriculum was minimal, limiting its effectiveness. Resnicow et 
al.1993 also reported on the effectiveness of the Know Your Body program using 
a reduced university support staff to guide teachers in implementing the 
intervention. Resnicow also noted that only 12% of students had "high impact 
teachers" during the final two years of the study, suggesting that teachers were 
not implementing the curriculum to its fullest advantage. While both articles report 
some positive results, the loss of impact due to teachers who are not well trained 
and schools that do not have a long-term commitment to nutrition education and 
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resources necessary to insure its implementation (including time, personnel, 
money) was obvious. 

Smith et al. (1992) report on the institutionalization of the “Growing 
Healthy” comprehensive school health curriculum in eight schools trained and, at 
one time, implementing the curriculum. A survey of the schools revealed that only 
two of the schools were still implementing the curriculum. The primary reasons 
for discontinuing the curriculum were loss of the program charhpions and 
insufficient administrative leadership. , 

The question of how to diffuse and institutionalize successful programs is 
far from being answered. Both additional research as well as nutrition policy re- 
evaluation must occur before we can make strides in this area. 



VIII. CONCLUSION 

The reviews of nutrition education programs for school-aged children since 
1980 show some significant advancements in the field. 

• We are making gains in a number of important areas. There are an 
increasing number of nutrition education programs being evaluated in 
multi-ethnic groups. Innovative approaches such as computer-assisted 
nutrition programs, grocery-store- centered programs, and after-school 
nutrition programs are being tested. The study of the family’s influence 
on nutrition education for children is increasing. Research 
methodologies are being improved by the use of control groups and 
more sophisticated analyses plans. The study of the diffusion of 
nutrition education is being initiated, shedding light on the realities of 
program maintenance. 

• We know that nutrition education can have an impact on children’s 
knowledge acquisition and that behavioral change is possible as well. 
The first studies are coming out showing that physiological changes can 
also be detected as outcomes of nutrition education programs. 

» We know that behaviorally based programs with a theoretical basis are 
the most effective for achieving behavior change. 

• We know that junior and senior high students can achieve some 
behavior change by the use of self-assessment activities. 

• We know that using families to support school-based nutrition education 
for elementary-aged children is feasible and results in some positive 
behavioral changes. We have also learned a great deal about what 
types of programs families are willing to participate in and what formats 
pose excessive barriers. 
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• We have learned that schools are willing to be research partners in 
nutrition education research, an essential element if nutrition education 
programs are to be evaluated. Schools are also targeted for improving 
children’s opportunity to choose healthful meals. 

• We have a glimpse of how effective community-based programs can be 
on youth eating behaviors. 

• We know that “more is better”. Pi;ograms with longer duration and more 
contact hours get more positive results that shorter programs. 

A number of issues pose important questions and challenges, including: 

• Finding appropriate methods for measuring eating behavior change. 

• Increasing research on ethnically diverse populations. 

• Working more effectively with families to influence child and family 
behaviors. 

• Educating students on functional meanings of foods and the relationship 
to eating behavior. 

• Educating students on the media’s influence on food choices. 

• Making our communities better environments for healthy eating choices. 

Finally, a multitude of questions exist on how to implement and 
institutionalize effective nutrition programs for school-aged children. Many of 
these questions boil down to resource and barrier issues. Resource questions 
questions include: 

• Who will teach nutrition education? 

• Who will pay for training of nutrition educators or school foodservice 
staff? 

• How will a school’s time resources accommodate nutrition education? 

• How will schools afford nutrition education or other health curriculum? 

Barrier issues include: 

• Lack of time in a school day/year for adequate nutrition education. 

• Lack of school/district/state/ or federal policy encouraging nutrition 
education. 

• Lack of adequately trained teachers. 
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• Lack of school-level policy related to food-related issues. 

• Stiff competition from mass media for less healthful foods. 

These are important issues for nutrition educators to begin to address 
through discussion and problem-solving; the issues will ultimately be affected by 
policy makers. Policy makers will, most likely, make their decisions based on a 
cost-benefit analysis. Nutrition educators need to continue to plan effective 
programs using state-of-the-art knowledge about what makes a program 
effective. In addition, they need to conduct thoughtful and careful evaluations of 
the programs so that chariges can be demonstrated. They are equally challenged 
to begin to design effective programs across racial, ethnic, cultural and grade 
levels. They are challenged to begin working on maximizing implementation and 
institutionalization of effective programs. Finally, they need to champion the fact 
that helping children develop healthful eating patterns will have long-term and 
short-term benefits for our society. 



o 

ERIC 



53 



67 



USDA Reference List 

Nutrition Education for School-Aged Children 

A.C.Nielsen Co. 1990 Report on Television. Northbrook, III., 1990 

Achterberg C, Clark KL. A retrospective examination of theory use in nutrition 
education. Journal of Nutrition Education 1 992; 24(5):227-233. 

Allensworth DD, Kolbe LJ. The comprehensive school health program: 

Exploring an expanded concept. Journal of School Health 1987;57(10):409- 
414. ' 

Aniiker JA., Drake LT, Pacholski J, Little W. Impacts of a multi-layered nutrition 
education program: Teenagers teaching children. Journal of Nutrition 
Education, ^993■,25:^40-^43. 

Arbeit ML, Johnson CC, Mott DS, Harsha DW, Nicklas TA, Webber LS, Berenson 
GS. The Heart Smart Cardiovascular School Health Promotion: Behavior 
correlates of risk factor change. Preventive Medicine, 1992: 21 :8-32. 

Bandura A.. Social Learning Theory, Englewood Cliffs, NJ, Prentice-Hall 1977. 

Bandura A. Social Foundations of Thought and Action. Englewood Cliffs, NJ: 
Prentice-Hall 1986. 

Baranowski T, Henske J, Simons-Morton B, Palmer J, Tiernan K, Hooks PC, 
Dunn JK. Dietary change for cardiovascular disease prevention among Black- 
American families. Health Education Research, 1990; 5:33-443. 

Berenson GS., McMahan CA, Voors, AW et al. Cardiovascular Risk Factors in 
Children - The Early Natural History of Atherosclerosis and Essential 
Hypertension. Andrews C., Hester HE (Eds.). New York: Oxford University 
Press 1 985. 

Blackburn H, Luepker RV, Kline FG, Bracht N, Carlaw R, Jacobs D, Mittelmark 
M, Stauffer L, Taylor HL. The Minnesota Heart Health Program: A research 
and demonstration project in cardiovascular disease prevention. In JD 
Matarazzo, SM Weiss, JA Herd, NE Miller, SM Weiss (Eds.), Behavioral 
Health: A Handbook for Health Enhancement and Disease Prevention 1171- 
1 178, Silver Springs, MD: John Wiley, 1984. 

Block G. A review of validations of dietary assessment methods. American 
Journal of Epidemiology 1 982; 1 1 5:492-505. 

Brownell, KD. The LEARN Program for Weight Confro/ (Lifestyle Exercise 
Attitudes Relationships Nutrition). University of Pennsylvania School of 
Medicine, 1988. 





54 



Burnett KF, Magel PE, Harrington S, Taylor CB. Computer-assisted behavioral 
health counseling for high school students. Journal of Counseling Psychology, 
1989:36:63-67. 

Bush PJ, Zuckerman AE, Taggart VS, Theiss PK, Peleg EO, Smith SA. 
Cardiovascular risk factor prevention in black school children: The "Know 
Your Body" evaluation project. Health Education Quarterly, 1989, 16(2):215- 
227. 

Center on Hunger, Poverty and Nutrition Policy, Tufts University School of 

Nutrition. The Link Between Nutrition and Cognitive Development in Children, 
Tufts University, Medford, MA, 1994. 

Connell DB, Turner RR, Manson EF. Summary findings of the School Health 
Education Evaluation: Health promotion effectiveness, implementation and 
costs. Journal of School Health 1 985;55:31 6-321 . 

Connor MK., Smith LG, Fryer A, Erickson S, Fryer S, Drake J. Future fit: A 
cardiovascular health education and fitness project in an after-school setting. 
Journal of School Health 1 986; 56:329-333. 

Contento IR, Kell DG, Keiley MK, Corcoran RD. A formative evaluation of the 
American Cancer Society Changing the Course nutrition education 
curriculum. Journal of School Health 1992;62(9):41 1-416. 

Contento IR, Manning Ad, Shannon B. Research perspective on school-aged 
nutrition education. Journal of Nutrition Education 1992;24(5):247-260. 

Cotugna N. TV ads on Saturday morning children’s programming- what’s new?. 
Journal of Nutrition Education 1988; 20(3): 125-127. 

Crockett SJ, Mullis R, Perry CL, Luepker RV. Parent education in youth-directed 
nutrition interventions. Preventive Medicine ^ 989, ^8^A75-49^. 

Crockett SJ, Perry CL, Pirie P. Nutrition intervention strategies preferred by 
parents: Results of a marketing survey. Journal of Nutrition Education 1988; 
21 (2): 90-94. 

Dennison BA. Screening for hyperlipidemia in children and adolescents. In: 
Prevention of Atherosclerosis and Hypertension Beginning in Youth. LJ Filer, 
Jr., RM Lauer,, RV Luepker (Eds.) Philadelphia, PA, Lea & Febiger, 1994. 

Devine CM., Olson CM, Frongillo EA, Jr. Impact of the Nutrition for Life Program 
on junior high students in New York state. Journal of School Health, 1 992; 
62:381-385. 

Dietz WH, Gortmaker SL. Do we fatten our children at the television set? 

Obesity and television viewing and adolescents. Pediatrics 1 985; 75: 807- 
812. 





55 



Domel SB., Baranowski T, Davis H, Thompson WO, Leonard SB, Riley P, 
Baranowski J, Dudovitz B, Smyth MH. Development and evaluation of a 
school intervention to increase fruit and vegetable consumption among 4th 
and 5th grade students. Journal of Nutrition Education, 1993; 25:345-349. 

Edmundsen EW, Luton SC, McGraw SA, et al. CATCH: Classroom process 
evaluation in a multicenter trial. Health Education Quarterly 1 994;2:S27-S50. 

Enos WF, Beyer JC, Homes RH. Pathogenesis of coronary disease in American 
soldiers killed in Korea. Journal of American Medical Association, 1955; 
158:912-913. 

Evans MD, Cronin FJ. Diets of school-age children and teenagers. Family 
Economics Review 1 986; 3: 1 4-2 1 . 

Ferguson JM. Learning to Eat: Behavior Modification for Weight Control, Palo 
Alto, CA, Bull Publishing Company, 1975. 

Florell RJ., Kohn H, Krohn G. Knowledge of nutrition: An EFNEP 4-H evaluation 
in Nebraska. Report submitted to the Nebraska Cooperative Extension 
Service, Institute of Agricultural and Natural Resources, University of 
Nebraska. Lincoln NE. 1987. 

Frank GC, Nicklas TA, Forcier JE, Berenson GS. Cardiovscular health promotion 
for school children Part 2: Observations on institutional food service change 
affecting student eating behavior. School Food Service Research Review, 
1989; 13(2): 137- 145. 

German MJ, Pearce J, Wyse BW, Hansen RG. A nutrition component for high 
school health education curriculums. Journal of School Health, 1 981 ; 51 :49- 
153. 

Gortmaker SL, Dietz WH, Sobol AM, et al. Increasing pediatric obesity in the 
United States. Pediatrics, 1987; 141: 141-535. 

Green J, McIntosh M, Wilson A. Changes in nutrition knowledge scores and 
calcium intake in female adolescents. Home Economics Research Journal 
1991:19(3)207-214. 

Greene WH, Simons-Morton BG. Introduction to Health Education. New York, 
Macmillan Publishing Company, 1984. 

Hearn MD, Bigelow C, Nader PR, Stone EJ, Johnson C, Parcel G, Perry CL, 
Luepker RV. Involving families in cardiovascular health promotion: The 
CATCH Feasibility Study. Journal of Health Education, 1 992; 23:22-31 . 



O 

ERIC 



56 



70 



Howison D, Niedemyer F, Shortridge R. Field testing a fifth grade nutrition 
education program designed to change food-selection behavior, Journal of 
Nutrition Education, ^988■,20{2):82-86. 

Iverson DC and Koble JJ. Evolution of the national disease prevention and 
health promotion strategy: Establishing a role for the schools. Journal of 
School Health, 1983;53(5):294-302. 

Johnson DW, Johnson RT. Nutrition education; A model for effectiveness, a 
synthesis of research. Journal of Nutrition Education 1985; 17 (Suppl):S1- 
S44. 

Kalina BB, Phillipps CA, Minns HV. The NET Program: A ten-year perspective. 
Special article: Society for Nutrition Education 1 989;21 (1 ):38-41 . 

Kelder SH, Perry CL, Klepp K-l. Community-wide exercise health promotion: 
Outcomes from the Minnesota Heart Health Preogram and Class of 1989 
Study. Journal of School Health ^993■,63:2^8-223. 

Kelder SH, Perry CL, Klepp K-l, Lytle LA. Longitudinal tracking of adolescent 
smoking, physical activity, and food choice behaviors. American Journal of 
Public Health 1994; 84(7):1 121-1 126. 

Kelder SH, Perry CL, Lytle L, Klepp K-l. Community-wide nutrition education: 
Long-term outcomes of the Minnesota Heart Health Program.. Health 
Education Research, i 1 995 ; 1 9(2) : 1 1 9- 1 3 1 . 

The Kellogg Children's Nutrition Survey. Harris/Scholastic Research, Louis 
Harris & Associates, Inc. 1989. 

Killen JD, Robinson TN, Telch MJ, Saylor KE, Maron DJ, Rich T, Bryson S. The 
Stanford Adolescent Heart Health Program. Health Education Quarterly 
1989;16:263-283. 

Killeri JD, Taylor CB, Hammer LD, Litt I, Wilson DM, Rich T, Hayward C, 

Sirnmonds B, Kraemer H, Varady A. An attempt to modify unhealthful eating 
attitudes and weight regulation practices of young adolescent girls. 
International Journal of Eating Disorders, 1993; 13:369-384. 

King AC. Saylor KE, Foster S, Killen JD, Telch MJ, Farquhar JW, Flora JA. 
Promoting dietary change in adolescents: A school-based approach for 
modifying and maintaining healthful behavior. American Journal of Preventive 
Medicine, ^988’, 4\68-74. 

Kirks BA, Hughes C. Long-term behavioral effects of parent involvement in 
nutrition education. Journal of Nutrition Education, 1986;18(5);203-206. 

Kirks BA, Hendricks DG, Wyse BW. Parent involvement in nutrition education for 
primary grade students. Journal of Nutrition Education, 1 982; 14(4):1 37-1 40. 



er|c 



57 



71 



Klepp K-l., Halper A., Perry CL. The efficacy of peer leaders in drug abuse 
prevention. Journal of School Health, 1 986; 56:407-41 1 . 

Kolbe LJ. What can we expect from school health education? Journal of School 
Hea/f/7 1982:145-150. 

Kotz K, Story M. Food Advertisments during children’s Saturday morning 

television programming: Are they consistent with dietary recommendations? 
Journal of the American Dietetic Association. 1 994;94: 1 296- 1 300. 

Light L, Contento IR. Changing the Course: A school nutrition and cancer 
education curriculum developed by the American Cancer Society and the 
National Cancer Institute. Journal of School Health 1989;59(5), 205-209. 

Lovato CY, Allensworth DD, Chan FA (Eds.) American School Health 

Association. School Health in America: An Assessment of State Policies to 
Proect and Improve the Health of Students, Fifth Edition. 1989. 

Luepker RV, Perry CL, Murray DM, Mullis R. Hypertension prevention through 
nutrition education in youth: A school-based program involving parents. Fifth 
Joint USA-USSR Symposium on Arterial Hypertension. Health Psychology, 
1988; 7(Suppl.):233-245. 

Lytle LA, Eldridge AE. Children's responses to dietary recommendations: A 
qualitative study final report to the Minnesota Department of Education, July 
30, 1993. 

Lytle LA, Kelder SH. Perry CL, Klepp K-l. Covariance of adolescent health 
behaviors: The Class of 1 989 Study. Health Education Research: Theory & 
Practice. 1995;10(2):133-146. 

Lytle LA, Kelder SH, Snyder MP. A review of school food service research. 
School Food Service Research Rev/ew 1993;17(1):7-14. 

Lytle-Trenkner LA, Kelder SH. Nutrition education and school food service 
intervention as components of comprehensive school health education. 

Report to the American Cancer Society's Advisory Committee on Technology 
Transfer of Behavioral Research, November 11, 1991. 

Michela JL, Contento IR. Cognitive, motivational, social, and environmental 
influences on children's food choices. Health Psychology, 1986;5(3):209-230. 

Murray DM., Hannan PJ. Planning for the appropriate analysis in school-based 
drug-use prevention studies. Journal of Consulting and Clinical Psychology 
1990; 58:458-468. 




58 



72 



Nader PR, Sallis JF, Patterson Tl, Abramson IS, Rupp JW, Senn KL, Atkins CJ, 
Roppe BE, Morris JA Wallace JP, Vega WA. A family approach to 
cardiovascular risk reduction: Results from The San Diego Family Health 
Project. Health Eduction Quarterly, 1989;16(2):229-244. 

Nicklas TA, Reed DB, Rupp J, Snyder P, Clesi AL, Govsky E, Bigelow C, 
Obarzanek E. Reducing total fat, saturated fatty acids, and socium: The 
CATCH Eat Smart School Nutrition Program. School Food Service Research 
Rewew, 1992; 16(2): 11 4-1 21. 

Olson CM. Childhood nutrition education in health promotion and disease 
prevention. Bull NY Academy of Medicine 1 989;65(1 0): 1143-11 53. 

Olson CM, Devine CM, Frongillo EA. Dissemination and use of a school-based 
nutrition education program for secondary school students. Journal of School 
Health 1 993;63:343-348. 

Olson CM, Frongillo EA, and Schardt DG. Status of nutrition education in 

elementary schools: 1981 versus 1975. Journal of Nutrition Education ^ 986: 
18(2): 49-54. 

Parcel GS, Eriksen MP, Lovato CY, Gotlieb NH, Brink SG, Green LW. The 
diffusion of school-based tobacco-use prevention programs: Project 
description and baseline data. Health Education Research 1 989;4(1 ):1 1 1 - 
124. 

Parcel GS, Perry CL, Taylor WC. Beyond Demonstration: Diffusion of Health 
Promotion Innovations. In: Health Promotion at the Community Level, N 
Bracht (Ed.) Newbury Park, CA, 1990. 

Parcel GS, Simons-Morton B, O'Hara NM, Baranowski T, Wilson B. School 
promotion of healthful diet and physical activity: impact on learning outcomes 
and self-reported behavior. Health Education Quarterly, 1989;16(2):181-199. 

Perry CL. Community-wide health promotion and drug abuse prevention. 

J ournal of School Health, 1 986;56:359-363. 

Perry CL, Grant M. Comparing peer-led to teacher-led youth alcohol education in 
four countries. Alcohol Health & Research World, 1988; 12: 322-326. 

Perry CL, Griffin G, Murray DM. Assessing need for youth health promotion. 
Preventive Medicine 1 985; 1 4:379-393. 

Perry CL, Jessor R. The concept of health promotion and the prevention of 
adolescent drug abuse. Health Education Quarterly, 1985; 12(2): 169-1 84. 

Perry CL, Kelder SH, Murray DM, Klepp K-l. Comrhunitywide smoking 

prevention: Long-term outcomes of the Minnesota Heart Health Program. 
American Journal of Public Health, 1 992;82: 1210-1216. 



o 

ERIC 



59 



7'3 



Perry CL, Klepp K-l, Helper A., Dudovitz B, Golden D, Griffin G, Smyth MH. 
Promoting healthy eating and physical activity patterns among adolescents: 

A pilot study of 'Slice of Life'. Health Education Research: Theory and 
Practice, 1987; 2:93-103. 

Perry CL, Luepker RV, Murray DM, Hearn MD, Helper A, Dudovitz B, Maile MC, 
Smyth M. Parent involvement with children's health promotion: A one-year 
follow-up of the Minnesota Home Team. Health Education Quarterly, 1989, 
6(2):171-180. 

Perry CL, Luepker RV, Murray DM, Kurth C, Mullis R, Crockett S, Jacobs DJ. 
Parent involvement with children's health promotion: The Minnesota Home 
Team. American Journal of Public Health 1 988; 78(9): 1 1 56-1 1 60. 

Perry CL, Lytle LA, Kelder SH. Teaching healthful eating habits. In: Prevention 
of Atherosclerosis and Hypertension Beginning in Youth, LJ Filer, RM Lauer, 
RV Luepker (Eds.) Lea Febiger, Philadelphia, PA , 1994; 256-263. 

Perry CL, Parcel GS, Stone EJ, Nader PN, McKinlay SM, Luepker RV & Webber 
LS. The Child and Adolescent Trial for Cardiovascular Health (CATCH): 
Overview of the intervention program and evaluation methods. 
Cardiovascular Risk Factors, 1 992, 2{1):36-44. 

Perry CL, Stone EJ, Parcel GS, Ellison RC, Nader P, Webber LS, Luepker RV. 
School-based cardiovascular health promotion: The Child and Adolescent 
T rial for Cardiovascular Health (CATCH). Journal of School Health, 1 990; 
60(8): 406-413. 

Resnicow K. Evaluation of a school-site cardiovascular risk factor screening 
intervention. Preventive Medicine, 1993; 22:838-888. 

Resnicow K, Cohn L, Reinhardt J, Cross D, Futterman R, Kirschner E, Wynder 
EL, Allegrante JP. A three-year evaluation of the Know Your Body Program 
in inner-city schoolchildren. Health Education Quarterly, 1992; 19:463-480. 

Resnicow K, Cross D, Wynder E. The role of comprehensive school-based 
interventions: The results of four Know Your Body studies. Annals of the 
New York Academy of Sciences,. 1 991 ; 623:85-298. 

Rogers E. Diffusion of Innovations. 3rd Edition. New York: Free Press, 1 983. 

Rosenstock IM. The Health Belief Model; Explaining health behavior through 
expectancies. In: Health Behavior and Health Education, Theory, Research 
and Practice. K Glanz, F Lewis, B. Rimer (Eds.) San Francisco, Jossey 
Bass, 1990 



74 

o 

me 



60 



St. Pierre RG. Child Nutrition Program Operations Study: First Year Report: 
Executive Summary. Report Submitted to the Food and Nutrition Service, 
Office of Analysis and Evaluation, USDA. Alexandria VA. 1991 . 

St. Pierre RG, Cook TD, Straw RB. An evaluation of the nutrition education and 
training program: Findings from Nebraska. Evaluation and Program Planning 
1981;4:335-344. 

St. Pierre RG, Rezmovic. An overview of the National Nutrition Education and 
T raining Program evaluation. Journal of Nutrition Education 1 982;1 4:61 -66. 

Saylor KE, Coates TJ, Killen J, Slinkard L. Nutrition Education Research: Fast 
or Famine? In: Promoting Adolescent Health: A Dialog on Research and 
Practice. Coates TJ, Peterson A, Perry CL (Eds.) Academic Press, New 
York, 1982. 

School Nutrition Dietary Assessment (SNDA) Study, Summary of Findings. 
Prepared by Mathematica Policy Research, Inc. under contract with Food and 
Nutrition Service, USDA, 1994. 

Shannon B and Chen AN. A three-year school-based nutrition education study. 
Journal of Nutrition Education, 1 988;20(3): 1 1 4-124. 

Simons-Morton BG, Parcel GS, Baranowski T, Forthofer R, C'Hara NM. 

Promoting physical activity and healthful diet among children: Results of a 
school-based intervention study. American Journal of Public Health 
1991;81:986-991. 

Smith DW, Redican KJ, Clsen LK. The longevity of Growing Healthy: An 
analysis of the eight original sites implementing the school health curriculum 
project. Journal of School Health ^992■, 62{3):83-87. 

Stone EJ. Access: Keystone for school health promotion. Journal of School 
Hea/f/7 1990;60(7):297. 

Stone EJ, Perry CL, Luepker RV. Synthesis of cardiovascular behavioral 
research for youth health promotion. Health Education Quarterly 
1989;16(2):155-169. 

Story M. A perspective on adolescent lifestyle and eating behavior. Nutrition 
A/ews1989;52(1). 

Story M, Resnick MD. Adolescents' views on food and nutrition. Journal of 
Nutrition Education 1986,^8.188-^92. 

Sussman S. Curriculum development in school-based prevention research. 
Health Education Research: Theory and Practice 1 991 ;6(3):339-351 . 



o 

ERIC 



61 75 



Saylor KE. Coates TJ, Killen J, Slinkard LA. Nutrition education research: Fast 
or famine? In: TJ Coates, AC Peterson, CL Perry (Eds.): Promoting 
Adolescent Health: A Dialog on Research and Practice. San Francisco, CA: 
Academic Press, 1982. 

Strasser T. Prevention in childhood of major cardiovascular disease of adults. 

In: F. Falkner (Ed.), Prevention in Childhood of Major Cardiovascular Disease 
in Adults: 7 58: Geneva, Switzerland: World Health Organization, 1980. 

Taras HL, Sallis JF, Patterson TL, Nader PR and Nelson JA. Television’s 
influence on children’s diet and physical activity. Journal of Developmental 
and Behavioral Pediatrics ^989^, ^0:^76-^80. 

Troccoli KB. Eat to Learn, Learn to Eat: The Link Between Nutrition and 
Learning in Children. National Health/Education Consortium Occasional 
Paper #71993:4-46, National Commission to Prevent Infant Mortality, 1993. 

Updegrove NA. Database searching: Information retrieval for nutrition 
professionals. Journal of Nutrition Education '\99Q',22:2A'\-2A7. 

USDA, School Meals Initiative for Healthy Children, USDA, 1994. 

US Department of Health and Human Services; Public Health Service. Healthy 
People 2000. National Health Promotion and Disease Prevention Objectives. 
Washington, DC, U. S. Government Printing Office, USDHHS pub no (PHS) 
91-50213, 1990. 

Wagner JL. Winett RA, Walbert-Rankin J. Influences of a supermarket 
intervention on the food choices of parents and their children. Journal of 
Nutrition Education, ^992•,24:306-3^^. 

Walter HJ. Primary prevention of chronic disease among children: The school- 
based "Know Your Body" Intervention trials. Health Education Quarterly 
1989;16(2):201-214. 

Webber LS. Cresanta JL. Voors AW, Berenson GS. Tracking of cardiovascular 
disease risk factor variables in school-aged children. Journal of Chronic 
Disease, 1983; 36:647-660. 

White AA, Skinner JD. Can goal setting as a component of nutrition education 
effect behavior change among adolescents? Journal of Nutrition Education 
1988; 29(6):327-335. 

Whitehead FE. Nutrition education for children in the US since 1900 (Part 1). 
Journal of the American Dietetic Association 1957; 33:880-884. 

Whitehead FE. Nutrition education for children in the US since 1900 (Part II). 
Journal of the American Dietetic Association 1 957;33:885-888. 





Wright HS, Guthrie HS, Wang MQ, Bernardo V. The 1987-88 Nationwide Food 
Consumption Survey: An update on the nutrient intake of respondents. 
Nutrition Today, 1990; May/June: 21-27. 



77 

o 

ERIC 



63 



Tables and Figures 



O i 

ERIC 



78 



Tablet 

Intervention Summary 



S’® 

•S Q 

= 1 



c 

0) 

> 

*0) 

o 



= t 

w 9- 

ee Q 

X S 

ffl ^ 

S 2 

C U- 

E (0 

< CQ 



CD 

—I 

X 

z 



O 

05 



CD 

—I 

X 

H 



5 I 
- 



8 



O 
CO 

-Q ^ w w 

*D .E 3> <0 

c o 2 

ft g,.i S 

CL O) :C3 



(0 4J* 

■D CL 

0) o> 

0) O -Q 

C C c 

8 .9> ^ s> <D 

■c -fc ® y 

D W C C 



C C (1) 

0) ^ 03 
^ CVJ "D CO 



O) 

’<D 

5 



( 1 ) 

O 

( 1 ) 

<0 

0) 

CD 



o 

c 

o 

Z 



O) 

c 

'c 

'cO 



£ 

0) 

(0 

c 



i|2 



o 

03 

(D 



S <2 

X <D 



O 

o 



^ s 



I Is 

<D </) iS 
> 0) 3 

O C3> c P 

i. 2 2 Z o 

_ <D C P 

^si 8^ « 

2 ® .9 « £ M 
S £ (0 £ Q. U 



0) 



0) 



^ a. 
■0 0 2 

2 2® 



I ’O) 



CO 

(O 

_cg 

o 



CO 

0) 

X 



o 

o 

o E 
2 2 
® R> 

5 8 

< CL 




^ " 



m i ^ S 

X m cvj 



P -D 
o 2 
« O) 

fi 



‘CO 

(D 



c 

® E 



C T </) ■ CO 
® fc CO 0) 



■D O 
CO p 



II 



h; "O 



• 91 - 

® ® 



^ 18 8 « E E 
^ « M OJ O o 
CO o ^ X X X 



CO 

c _ 

o £ 

® W O) 

w (0 c 
O 0 ) 0 ) 
O (0 -J 



eg 

gSL 

CT C "(0 

0) o 

<0 (0 <D 

O ® ® 
^ CD ^ 



CD 

CO 



CD 

lill 

O o> % ^ 

^ CVJ • 
< CL 1- CO 



0) CD 

SI 

“ CO 

c 
g 

CO 
CO 
CD 
CO 



c 

g 

CO 

CO 

c ® 

® 52 - 

® S E 

^ V 6 

CO ' in in 



■e 

^ S 

® Q 
o *co ^ 

5 8| 

in CO X 



CD II c 
fc <i) E 
o o 5 
O c |2 
CD ^ 



>% S 
■e ® ^ 

E me 



CD *0 CD 
CD c P 

s a| 

in CO X 



c 

o 

C 

O 

u 



. i’.y 

Q- -g "D 

ee « 0 , 

.^■i £ 

2 5 B 
® »- >> 
£ •£ 
c ^ S 
.2 g cr 

z ^ 



O) 
c 

0 , 

1 § 

zE 

w CO 

o £ 

5 03 

£ t £- 

S S &£ 

^ £ o CC 

• • 



tr 

CO 

CD 



c 
CD 

3 
O 

o 

g. 

. ic 

CO 

o 

CO .2 

S £ 

CO CD 
^ ¥ 



.2 M- 

> o 
® c 
o .2 
^ c 
■D P 

S I 

CO Q- 

S ® ® 

.2 ^ CO 
CO CO 
*0^2 
0) "S .2 

■D 5 ■D 



o 

CO c ^ 
tJ ® .9 
J8 E S " 
^ « ® « 

P-g 

c CO o) O) 

*o ® c .E 
o ^ ti 
O CD ® 0) 
LL CO ® C/3 



^ £ 
o . 

•2 *S 

03 

o 



g 

!o 

o 



^•“1 



CD 2 



E 

_3 

3 

g 

3 

V 



5 

X O 
® - 
P- 2 



•> c s 

tS ® ^ 

E £ -^£ 



c ® 6 CD ^ 

C (/j 

O 2 -ffl ^ W P 
O ^ CO ^ <C > 
CL 



CO 

o 

CO 

c 

CO 



CO 

Q. 

CD 



■o 

o 

(0 

o 

o 



c 

CD 

> 

C3 

CD 

C 

o 

Z 



c 

I 

O) 

CD 

c 

o 

Z 



O) 

c 

c 

s ® 

CD O 
“* O) 

1 B 

o 2 
o ^ 
CO CO 



O) 

c 

*c 

k_ 

03 

CD 

.2 O 
O CD 
O £ 
CO H 



o 

ERIC 



CD 

C7> 



C 

03 



CD 

(D 



CO 

CD 

C7> 



O 

c 

c 

o 

O 



CD 

CD 

C3> 



CD 

O) 

c 

2 



CD 

CD 

C3> 



0) 

Q. 

^• 

CD 

3 



cr> 



Table 1 

Intervention Summary (Continued) 



O) ^ 

i S 

>- 

C 3 
3 O 
U. (/) 



0) (0 
as 

CO U- 



c 

<D 

> 

O) 



C\i 

00 



CD 

X 



5. 1 

o ,E 

CO m 
0) iZ 

H H 



<D 

c 

o 



<D 

O 

’£ 

If 

■D E 



C 0) 

w — X 

C (d 0) 

(5 g 
0 ^ c 
0)0.0 



Ip .O ^ 



O O) 

€ (0 



2 

I -55 

w 9 ^ 
to = 



0) 

o 

c 



o ® » t; .9 

-B o ’ra-P c 



0) 0) W ^ 



S S E o> -Q £ 

CO o P 2 CO 
3 0 ) X o 0 ) .£ 
z X iD < 






0) 

X 



E 

8 52 

^ 0) 

i5 CO 

O B 



2 -c 

^ pm 



0> 



O) 

3 

|2 



E 

o 

2 

(O 

CO 

iS 

O 



fi 

5 § 



■D 

IL 

Z, o 

O) (0 

C ‘ 



CO 
CO 

B 

o 

l| 

CO o 

>* 3 



0) 



E 

3 

O 



0) c 

g» 3 w 

CO *0 Q. 0) 



CO 

E CO'S 

® o 2 W 3 
P o t> 

® -5 £ S 

UJ M lO CO 



CO 

If 

2 w o) 

w CO - 

O 0) 0) 
Q (/) . 



^ JS p 

'E £ <0 



^ TO 

? 



in ® 
m <X> 
m "P **“ 
X £ 

CO S 



£ p 
■g CO 
^ 0) 



0) 

O) 

(i> CO 

f— 

o P 
.1 P 
^ .c 
^ (0 



00 > 0) 

® .2 « -g CO 

^ C ® eo C m 

.e g 9 o O ® 

E CO ^ w CO 5 

Q CD ® JC Q 

0> CO 1- Q. CO T- 



^ to S 
0) (0“ <0 
3c® 
CT O 3 

CO (0 .E 
CO P E 



2 

CD 

0) 

>» 

I 

CM 






o 



"P c 

£ o 

CO .ti 

2 8 
SiS 

P CO 

£--p 
E "P 
o ® 

o 



o 

> 

CO 

JZ 

0) 

CO 



*D 

c 

CO 



CO 



2J ® 8| 



^"1 
I X £ « 

X CO 0) ^ 

c 8 

® ® .E .Q 

3 ^ £ 0) 
5) CO m >£ 






;> 



c 

o _ 
® 2 
0) 



O) 

0) 



0) CO 

1 _ JZ ’O 

0 0 o 

i|fi ® 

1 ® i 1 ^ 

ill I 

Q. CO X CO 



*> 

o 



2 C 

8 S| 

2 "o ns M 
.2 P o >. 
> a *^ * 
CO 3 



P-lo 

p ^ 



L J CO 
0) 0) 0) 
CD O < X 

• T • » 



e-Q 

3 

p > 

5 

H- CO 

O 2 

% o 

l£ 

6 W 
0,0 

O Q- 



8 § 

■8 i 

£ Q -D 
« > c 

S «8 

H- CO 

< o 

Q ■ 



0) 

E 

E 

o 

o 

0) 



CO 

2 

o 

x: 0) 

Q. CO 
CO CO 
O ® CO 

x: CO c 
Q.=5 g 
C 00 t) 

Iq 8 

o . c 



ill s i 

^ slili 

X c £ CO 0. 



O) 

c 

’c 

0) 

£ 

o 

O) ® 

■i| 

CO 

? -X 
§•8 



“D 

o 

CO 



♦- c 

^ 2 
o 

II 

CO "D 
CO ^ 
H O 3 
— J O “D 
CO CO CO 



0) 

> 



c 

i 

O) 

0) 

c 

o 

z 



c 

O) 

o 

o 



UJ 

a 

UJ 

o CD CO 

y ■£ *p 

X o o 



& 

o 

o 



X E CO £ 



o 

ERIC 



o 

c^ 

c^ 



CO 

§ 

c 

CO 

iS 



c^ 

c^ 



c 

0) 

2 

o 



5}! 

O) 

c^ 



CO 

a> 



® 

X3 



rH 

oo 



Intervention 



= I 



^ 00 
I C ^ 
•S -2 

^11 

0) O 3 

"S 3 = 

;J^ CO 0) 
w 2 E 
>" D O 
Z CD O 



CD 

U 

X 



8 



^ O 

S C 

CO o 

9-1 

C "D 
O C 
3 

CO O 
-O U- 

Ps 

U- CO 

■2 S 

£ X 



0) E 

X < 



00 



!k ^ 

S s 



CO 



® ^ E 

^1 s s 
^ ^ 2.™ 
p O) 

H 0) c 

^ (0 .5 

>s CO ^ 

^ ^ 



J2 



^8^ 

III 



8 .“ 



' X 

T- 0) 5^ 



"O 

0) 

3 

C 

tmm 

c 

o 

o 

<0r 

I ^ 

« E 

H 3 
(/) 



-I 

^|2 



E 

IS 

iS CO 

O 2 



1 

I- 

§s 

2 2 
z S 
P .E 



E 

§(0 

_cg CO 
O 2 



S 

3 = 

■C 0) 

S 

CL 

E y 

O 3 
0 2 



8 



£ 

o> 



^i2 



0) 

0 i 2 

1 « 0) 

i= ^ 0) 
^ £ W 

^ Si 



> 

t5 

CO 

0> 

E 

o 

X 



0 E 
■o o 

2 E 
t JS 



2 

o 

o5 

0 

U 

2 

O 



(0 

c 

.2 £ 
<!> (0 o> 
W CO c 
O 0) 0) 
O (/) -J 



-0 



0 



CO 



a> 

CO 



i i2 0 i2 

-X 0 



P 



0 



c 

^ O) 
T3 C 
0 (0 
2 X 



~T W 

2-g 

0 

3 Q. 
0 
0 



0 0) 
'*\E 
in 



■X «i/ 

2-g 

0 

2 Cl 
0 0) 
i E 

> o 

CD JC. 



O lO 

to w 
0 ^ 
0 0 
^ 0 
< 5 



0 ^ 

0 E 0 

^ w D w 

0 0 -D 

2 o S V 

1 8 u! ro 



op o> 

c<< S 



0 



0 



8 2 
i.i 

(O E 



O 

o 



0 

2| 

2 ?•= 



—I 



o 0 



TS ^ 

2 0 



C 

o 



3 O 



si 

u o 

n k_ 



m 

0 2 
■M o 

9 to 

■i 8 
8 = 
1 2 

r^.° 2 
O) .«— » 4-> 

C *C 'P 
*0 3 D 



^ w ^ ^ — -~ 

Q--Q Z Z = 



$ 

0 

C 



od 

y 

0 H 

P 3 



" 1 
O g 



0 

C 

0 

X 

2 r 



O) 

c 



= 2 g 



• • 



>» 0 

_ . ffl § -C 2 

■§ ^g's i c 5 

i- 0 fc p > o c: 
0> 0 o 0> O P 0 

■g X X £ CO CO -g 
CO < 



0 

O 

O) 

* 0 
0 0 
0 Vi 

9-> 

‘f% 

w 0 



o. > 

E o 

3 0 
^ 0 
E :e 
o ^ 

0 o 
0 O 

2 -g 
O 0 



c 

o 

ll 

H- "O 

2 ? 

82 



0 

0 

2 

U 

c 



0 CO 

o> 

0 O) 

0 c 
c o 

^ -S 

3 ^ 

Q. £ 



r|f 

§ s, p 

o ^ -C 
^ c u 
0 eg 5 

8- -5 3. 

■S »- o 

WJ rr 0 O 

i ^ ^ I ^ 

“ Q. « (0 

8* -is S’ 

•E CO ^ 



■O 

c 

0 

s «*2 



0 
iL "5 

|2 

O I- 

"X ® 

O)^ 

p 

Js *“ 
0 0 
O- JC, 
£ O) 

xZ 



c 
o 

■l. 

0 

d 

2 cd 

d E 



0 



CJ 



T3 

0 ) 

(0 

3 

o 

0) 



O) 

p 



c 

0 

> 

*o> 

0 

C 

o 



0 

0 



S' 

o 

0 



O) 

p 

'p 

CO ^ ^ 

0 oa Q 

d - 

CO o fn <>> 
o 0 ly ■g 

E 



<Si^ 



c 

0 

> 

o> 

0 

c 

o 



o 

ERIC. 



Si 

o> 

o> 



0 

0 

c 

’> 

a 



CVJ 

C3) 

c:) 



0 

E 

0 

0 

X 



Si 

o> 

C3> 



0 

0 

C 

8 

C 

0 

0 

X 



0 

C 

O) 

0 



oo 



•Children's snacks 



Table 1 

Intervention Summary ( Continued ) 



C Q> 

1 i 



w 

S 



o I O 

« S §>>£ 

c (L V 

i 

« CL E 
^ m 

5 Z “ 

<D U - H 

z m o 



o 

c 

3 

O 

ie 

o > w 

0 ^ 

8 2 

1 5 

0) *c 
C /) Q . 



Q . 

CL 

< 

cd 

c 

o 

£ I 

5J 1 

c c 



O c 

i_ 0 ) 

° I 

So 
3 9 > 

*^3 > 

to ® 

JE Q 

75 ^ 

o f 
(Q 

cd ® 

Z X 



« i | 

<D ® ^ 

^ nr »tr 

<d O 

1 S | 
fo ^ 

o -D 3 

^ C P 
S (d U - 



CD 

00 



5 1 

o ,E 

. 0 ) . k - 



in 

I 



(O 

. .1 
<2 2 
^ §,« 
2 8 



ra % S E 
,® 0 ) ® 0 )' 
H (O H "D 



« cvj 

3 E 

o 

75 ^S 2 

.53 -D 3 

9 



o > 

C 

C 

75 

■D 



-I 



o 

O 



C 

0 > ® 
x : 
o 

® Q. 



LU 



(0 

® £2 
O ) 0 ) 
(d £ 
^ CO 

td (0 ^ 

iS ^ o> ® 



H O <0 « H H 



E 

O CO 

2 S 

CO £ 

iS ® 
O S 



<9 



® 

CO 

® 



E 

8 S 2 

® JZ 
CO c 5 

iS cd 

O 53 



O ? 



r~ (d 

§ ^ 
O -D 
> LU 



Q> 



fe’v 
2 0 ) 



® 

■D 

o > 



E ft c 
E 3 ^ c 

3 



C .b 

o 



m 

00 



c/) Z CO (d 



CO 

® 

u 



E 

o 

o 

(0 

CO 

O 



E 

o 

o 

CO 

CO 

m 

O 



CO 

o £ 

g *C 0 O) 

2 <0 c 
O 0) 0) 
O (/) U 



GO 



CO 

c 

o 

CO 

CO 

2 

if) 



co" w 

5 

<D O 

® ’<0 

> CO 

> 0 ) 
CO CO 



CO 

c 

8 

CO 

® 

GO 









>- 






^ o 


CO 


H 

o ) y 


c 

o 

’w 

CO 


^ 2 


® 


O ^ 
z ^ 


CO 

CO 



c 

CD 

c 

o 

o 



o 

•S c 

^ s 

® 52 

o S> to 

® ^ o 

c ^ x : 
0 ) CO o 

II O 

^ x : £ 



.y to 

CO 

® S 

ai = 

I! 

CO Cd 
3 

o £ 
tr 
o > (0 

■D Q . 

§ ? 

II .= 



CO 

= 0 ) - 



^ o 
E ? « 



c 

,o 



5 Jg > 3 Q. 

«« Q . S 2 

® g) IJ- 2 Q. to 

g Q. ® E 0 £ 

S 00 ■§ t ^ - 



iS£ c 

• • 



E *o 

E ® 

• 



.9- <i) 

® ^ 

/^r td 



■D 
£ 
m 

£ 

CO 

o 

8 

^ r 



<D 

X3 

c c2 

O) C (0 c 
x : ® ^ to 

• i ’ -s 

I 9 > - ^ 

■m <5 



C 

o 

*c 

3 

c 

3 



^ ® 0 ) 

1 S ^ ;3 0 ) 

2 M x: 2 £ ••P 

i 8 •i ’2 c g 

o X S 3 x: 3 

ffj 2 *-? “■ 



C M 

i:S 

“i 

® O 
*D £ 

0 O 

c 5 
. O ) to 

1 2 

• o . 



O 

X 

Bs 

SS 



"O 

S m 

X ^ 
O ) o 
.E > 

I I 

O ^ 



^ O ) 

m .E 

^ S 
- £ 
0 ) 8 
o o 
£ ^ 



^ ^ 



iS c 



cd w 
os 



“D 

0 ) 

(0 



2r 

o 

0 ) 



c 

® 

> 

6 > 

® 

c 

o 

Z 



® 

> 

*c 

o > 

o 

O 



E 

3 .9 

2 E 

(d o 0 - ^ 

o 0 ) *o 5 > 

jC 0 ) 0 ) 

F V -D 



o 

CO 



c 

® 

> 

*o> 

■»—• 

o 

z 



c 

® 

> 

*o> 

“S 

z 



ERIC 



CO 

o> 

o> 



® 



® 



CO 

CJ> 

CJ> 



4— » 

® 

® 

E 

o 

o 



CO 

CJ > 

CJ > 






c 

® 



CO 

CJ> 

CJ> 



i 

c 

CO 

X 



lO 

(X) 



Table 1 

Intervention Summary (Continued) 



Eo 

•£I Q 

= 1 

3 O 

U. (/) 



CQ 

X 



CD 



^ •- 



0> 

O 

<D 

(0 



O) 

c 

E 

CO 



-t 



E 

o 

o ^ 

C 0) 

^■5 

i5 <0 

o a 



E 

o 

9 S 

JO CO 

O 52 



O 



O) 



0) 

-c m 
^|2 



c 

3 

E 

E 

o 

O 



CO 

(0 

JO 

o 

o 

■D 

cd 



CD 



_ to 
O) E 
o 

p 



CO 



O 

CO 

■S ¥ 

O) »- 

S ^ 

1- o 



(/) 

§i= 

g 

O 0) o 
O (0 -J 







-J 


*c 




O 




. — > 


CO 


ii 


CD 






to 

c 


O *^5 


c 


o 


o c 


o 

to 


<0 

CO 




to 


CD 




CD 

to 


CO 

o 


to .E 


1— 





c 

o 

c 

o 

o 



T5 

<D 

(0 

<0 

.“t o 

C ■“ 

3 

E 



E 

o 

O 



O) 

0):i 

C <D 

‘c 
<0 <D 
"D £ 

0) o 
E CO 
o 



c 

<0 



^ (0 

<D (0 ^ 

■5= C 2 CD 

.E r ^ - 



(0 



c 

CD 

5 

52 

c 

T3 

0) 

(0 

<0 

I 

o 

o 

o 

CO 



CO 

CD (5 



-J c 

o ^ 

CO .£5 

f ^ 



O) 



CO 



u 
(D o 

lt= (0 
-* T3 
0) 



CO O) 

CD C 

^(0^0^ 

Q O O (D 

to c O C S 0) 

c 3 jC 3 := CD 

O J O “ CO ^ c^ 



■o 

o 

(0 

D 

o 

a> 



O) 

c 

‘c 

CO 

Cl> 



o 

*> 

CO 

CD 

CD 



E 

-= u 0) 

.2 o s w 
O CD o d> 

O JZ ^ JZ 

CO K CL H 



7= e O e 
-?5 o “ o 



o 

ERIC- 



to 

C7> 

C7) 



CO 

CD 

CD 

2 



oo 



Table 2 

Evaluation Summary 











CO 




>S 




'-P 

c 

£ 


io 

.2 


CO 

3 


!5 

.2 




1 




CO 

> 


"2 


0 


,0 


oc 


UJ 


CD 


O) 

c 


c 

CO 






E 

0 

CO 


Of) 

CD 

4-4 


E 

CD 

CO 



</> 

S 

(/) 

Q> 

■D 

D 



0) 



<D (1) 

1- 

u k_ 

8 0 ) Q. 

5 -6 
o o 

_ c o ^ 

g ^ U- U- 
^ II II II 
S CM in o> 

i2: CO 00 00 



(/> 

0) 



tr 

o 

Q. 



0) 

CO 



O 

CD. 



■o 

0) 

■5 = 

= (B 
CO > 
> lU 



ii 

li 

3 0) 

o s 



0) 

O) 

u <i> 



to 



o s 

> -D .9 
. ^ 5 O -D 
O ±i JC ,9 ^ 

c ti o ^ 

^ < m 



<0 

cr 

•c 

<0 

0) 

I 

0^1 

^ I ? 



0) 
- Q> 
(0 b- 
<D 3 

S 9 
O S 
■5 E 

^ 7D 
o 0) 

JS tr 

w 8. 

'S £ 



0) 

*0^ (/) Q 

1^1 
I 55 

C C 0) 



!5 

m 

> 

CO 

0) 

E 

o 



c ^ ^ _ 

.2 <j> ^ CO XI x: 

'^ </) o • • • • 



(0 

o 

c s 

<D .S^ 
it 
•- 9> 



>» 

?: 
3 • 
(0 
CO 
0) 

E 



0) 

O) 

I E 

II 

c o 
^ CO 



CO c «8 

i :i ® 

3 ra _ O 5 

^ ^ d) 

O) <0 CD — ~ 

•=' 0) S <0 CD 

C »- Q. </) (0 ^ Q 

O) C 

0) 32 
X CO 



5 o).9 
^ S £ 
^ *0 



O o 

o;§ 



•D "D 
O O 
O O 
U. U. 



■o 

O 

O 

U. 



O (» i2 

^ o ™ 
p -c 
C o 3 
5 CO CO 



1^ 

CO 



o 



o 

(0 

CM 



in 

in 



(0 

0) 



(0 



00 

« 

o 



o 

(0 

CM 



« 

o 

o 

-c 

^ 2 
^ 2 
1- ® 
CO ^ 



0) 

O. 

E 

CO 

CO 



c 

(0 

4—* 

c 

(D 

■o 

3 

4—* 

(0 

o 

o 

x: 

o 

(0 

x: ^ 
2> iS 
X D 



0) 

"D 

2 < 

0)0 

£ = 
i ^ 



o 

'c 

CO 

|z| 



cn 

c 

0) 

"D 

3 

Of) 

0) 

"D 

2 

O) 



cn 

0) 

<i> *5 
.t^ o 
- c 






1 ^ in 



2 O 



:i52 

■?N Vp Vp 

o in in 
^ coco 

CO 



(0 
CD 
CD S 

i| 

vP ^ 

^ >p 

in ^ 
O) in 



crt 
c C 



c 

CO 

c 



o E 
o 



CD 

0) § Q. 

"O o . 

2 }R iS 

o)?| S 

- J 

2 Q 5 



"E 

CO 



c 

D) 

“co 

0) 

Q 

>% 

■o 

3 

CO 



0) o 

i-2 

g> w 

CO 
CO 
CO 



II 



^ .T= CD 

1 ^ ^ 

£ CO IS 

2 <D o 

E CO ^ 

2 « c ■« 
• iS O ■D 

^ O “ o " 

Q. Z ^ 3 



CO 

0 

Q. 

1 

CD 



(0 

c 

o 



c 

8 



*c 

CD 

Q. 

X 

CD 

I 

'co 

CO 

3 

CT 

■(0 

CL E 



c 

CD 



CD 

■ 4 — » 

£ I 2 

c p o 

Oi ^ 

(0 5 ^ 

CO p c 
CO ^ o 
c o O 

|.s§ 

E CD c 
W .ti CD 
X CO > 



1 s 

5 £ 
s & 

Js CO 

2 ^ 
CO 

^ E 

4- O 
Of) ■o 

o ^ 

CL P 

t ^ 
Q) 

X 3 



CD Q. 

§ s 

co“ O) 
CD c 

m Q> 

O ^ 
^ (D 
O X 3 



c 

2 's 

5 c 
o 8 

£ g) 

8.<o O 

CD £ 5 

CL^ g 



o 

ERIC 



CO 

<J) 



CO 

4-^ 

CD 



C 

CO 



CD 

a 



CO 

CO 

<J) 



CO 

4-^ 

CD 

k. 

O 

c 

c 

o 

O 



CO 

CO 

<J) 



CO 

4-^ 

CD 

o> 

c 

2 



CO 

CO 

<J) 



CO 

4 —* 

CD 

CD 

Q. 

CD 

3 



(X) 

oo 



Table 2 

Evaluation Summary (Continued) 



CO 3 

® > 

CC lU 



5k 

c I 

« i 

3 CO 

« 5 

o ■> 

2 

</) ^ 

0) 0> O) 

0) 

CO cd fK 
0) 0) 

K ^ II 



fK 

N 

II 

5 Q. 

*5 CO 

^ x: 
c o 
o S 
-O 
*c c 



O 



cv 






=6 2 
= (0 
CO > 

> liJ 



5k 

o 

C 

0) 

0) (O ^ 



X ^ 
-n .2 CO 
o > 

,o £ m 

ll Q. > 



Si 

3 O 

o s 



<i> 



0)2^ 

o> O c 

5 CO :r 

_ TQ 

0) 

. 2 > 3 o u. 

5 M £ :Q 

§ 03 ” ■■ 



0) 

X -S 

<D i5 



o 



"co Q. .E 

“ i 52 

..82 

® _ 

^ CO 

o 



(0 

o 

-C ._ 
O UL 



>s 

o _ 
m CO 

95 o 

O’ 2 

P 



X2 

CO 

Q. 

CO 

o >S 

2 « 



=3 *5 it: 



■D 

O 

O 

U. 



CO 



0> 



CD 0) 

CD CC 



CD 

o> 

1 3 
§1 
5 Si 



CD 

’co 

c 

c 

o 



^ CO 
CO CD 
o 3 
P O' 
0) 

CD 



O 

.CO 



Q. 

O 

Q. 



P S 

3 

S 

««go>l 

W ~ 3 

^ 2 5 “ w 

~ S08 2 

^ CO o 

E CO X Q.'^ 

= i 1 .5> .8 i 

c W X H ” 

•= • • • 



O C 

S i O 
2 2 



CD 



E 

i 2 ffl 

U Q- CD 



CO 



•c 

o 

to ■§ :& ? "I 

« o J 

5 £D ^ W 



c 

CD 

E 

CO 

CO 

CD 

CO 

CO 

CO ^ 
CO CO 
CO $ 

ll 



CD 

O) 

"S 0) .2 

■5 2 : 

5 3 CO 
O AS ^ 
C t5 CD 
^ < CD 



O « « 

® o & 

^ o ■— 

p -9 

p o 3 

5 w </) 



W 

o 

o 

JC 

o 

CO 

CD 



c 

CO p 
CD 



S CO 



o 

CO C\J 
a> y- 






o 

o 

■XZ 

o 

CO 



CD 



o 

CCJ ^ 

S CO 

CO S 
^ CD 



aj 

Q. 

E 

(0 

(/) 



CO 



CO 

c 

CD 

E c 

CO 

o) 8 

z « 

p ^ 

s i 

CO 



CO 

, 0 ) 

1 

CO 

*♦— , 
c 
CO , 
.0 

CD 

E 

< 

I 

o 

CO 



E 

o 

CD 

■D 

CO 

o> 



= 1^ 
€ s 



CD $ CD I- 



CD .— 

■D o 
2 J 
o> = 
f c 

O CO 
_0) 
oO CO 

XZ E 

55 ® 



c 
CD 
■D 
3 

to 
CD 
■D 

2 CO 

0> C . CD ^ 

5 z 8 

*5 5 m 6 

f- -J ^ ^ ^ 

t _ CD CM O 

^ .E in CO 1 - 



CD 



o 

CD > 



0)2 
•B .E 

ll 

fK CO 



c 

O) 

'co 

a> 

Q 

>% 

■D 

3 

(/) 



E 

o 



■D 

CD 



TO C 

0) g 

^ .^1 

CD CO 2 

o 52 ^ 

CO 2 o 



^ C 



0 






0 


CO 


4^ 








c 


c 


CO 




c ^ 


.9 


CD ^ 
^2 


0 

0 




ii 


4^ 

T3 


c ^ 




c 


c c 


C 


o> C 


0 


0 


o> 0 


0 


CO Q 


CO 


E 


CO ^ 


0 


CO ^ 


c 


1 


CO 0 


c 


cO 0 


g 




CO -y 

Q. ^ P 


0 



P iE CO 

s. 0) o 2 O 
. -D -D « o 
2 = c 2 



£ « § 8 OT 



U> C (0 c 

O O S 0) 

9--g| £ 
® « E ® 
D. cr i9 .E 



55 ^ 



9 I o ^ 

9. ^ T) Cu 

CD ^ E lo* 0) 

k_ “ Cu — ^ - - 

0. O DC 



O t3 CD 
Xi CD 
8.1 



w 

o 

o 

E o 

CO 

c 

2 c 
^ <1> 

9 c 

9. g> 

CD CO 
CL CO 



c 

o 

"i 

o 

*4^ 

c 

CD 

£ 8 

0) o 

C Ai 

— -o 

o c 

c O 

.E o 



O) CD 

c E 
o 

CO 



o . t 

CO c 
Q. CD 

9 E CD 
2 CD A= 

O) Q_ 

CO E ■ 



CO 

o 

■i S 

CD 

5 *t= 

O 3 



O 3 



o CO 

>» CD 

2 -c 

3 cO 

w 2 



9 c 

3 c g 

o to 

9 C 3 
^0*0 
O CD 



o 

ERIC 



C3 

CD 

C3 



CD 

ts 

CD 

c 

%fm 

3 

CD 



o 

<3) 

<3) 



CO 

0) 

CO 

o 

c 

2 

ifi- 



C3 

C3 



CO 



c 

CD 

2 

o 



CM 

C3 

O) 



CO 

CD 

CD 

c 

> 

CD 

Q 



rH 

o 



Table 2 

Evaluation Summary (Continued) 



S 0 ) 

— ^ 

(Q ^ 

"3 > 

QC UJ 



Si <0 

TO Q. 

|l 

JZ c 

o O 

X 



( 1 ) 

D) 

T3 

O) ® 

II " I ® g 

W II ^ -D ^ 

o 4£ 2 g 
OOO 

X . 



( 1 ) 

•. C7) 
Q.'O 

o 
c 



(0 



<0 



p *= 

O 

: 

<5 i 5 

p 



g' p 

•^1 
jg TO 



p 



!i= g 

So 



CO 

C7) 



II 



O) 

II 



CO f 5 CD W 

^ O O) := O) * 

< 1 > ‘-5 ’ O ’ -C 

2 CD w CO ^ 

to 55 ^ S 

I® W O X 



5 CVJ 
O CD 
c 



c «> o 
© in 

O’ M II 



II CD ^ 

II fi: £ CO CO 

S« : •*- 4 4 

m r ^ 



^ CO -o ’[I ;i 
® 1 ^ ° ‘ 



; o o 



CD 



e>- 

■o 

0 ) 

=6 = 
= (0 
CO > 
> lU 



Is 

i| 

^ CQ 

3 0 ) 

o s 



0 

a> 

Q. 

C/) 

1 

•o 

o 

o 



1“ 

B £ 
€0 

o 



<D 
O) 
<D "D 

0-1 
CO o 
S >5 

- Q. 

£ -o £ 
.g> o <0 
<D _0 o 
X m X 



g) 

'<D 



CD 

JZ 

o 

(0 

>.2 

O H- 

c o 

a> 

3 c 

O’ 0) 

£ E 

CO 

*o ^ 

CO 



' CO 

c o 

O TO ^ 

I' 

C <1> S S 

CD > CO j— 

ES£l 

® “'CB a= 
Q.^ ® ® 
E 2 X 03 



® ® 

O) u 

T3 C 

^ £ > 



Is 

O S 



< .E ® 



S ® « -D S 

O CD ^ O 3 

C C CD O 

^ O. CD U. O 



3T 

CO O 
N CVJ 
O) «•- 
CVJ « 
CD 
« C 

Q CO 



o (0 



<0 



0 ) 
n 

E u 3 

3 (0 (0 



£ S' 

u 3 



O CO 
O CD 



00 ^ 



(0 



(0 

c 

XJ 

• 2 

I S’ 

P o 



CO 

CD 



CO 

o 



in 

Q. o o 
in (0 (0 3 o CO 



CO 

0 ) 

1 

CO 

*4— 

CVJ 



0 ) 

CL 

E 

(Q 

(0 



t- w 
^ CD 

^ 75 

oO To 

IE ^ 

CO E 
2 
CO 



o 

'E 

(0 ^ 
Q. O 
CO CO 



CD 



O 2 > ^ -c 

55 ? X m g 

E 10 ^ ^ ^ 

.(0 £ C7> in o ^ 

LL C3) CD "I- T- CD 



p 

X c: 

oO :0 
3 



O) 

c 

o 



^ CD 



Cl u ^ 
CD 10 cO ^ CO 

Z ® tf X 03 5 2 

E S o >P >P >P ts 
g CD o o CO *t- o 
h“ O CD CVJ *1-0- 



o 

'E 

CO 

Q. U 
W (0 

X CD 

gv 

"I- CD 
CD CVJ 



0) 

!c 

5 

00 



2 CVJ 
CO 

o £ -f- 

« S II 

jz >> -a 
•| CO :h 

«ss 

— CO) 

E -~ 0) CO 

CD c 

2 1 § 
CD 



Tt CD 
CVJ £} 



“E 

$ 0) 
:9 E 
2 .o) 

S 

3> CO 
Of) TO 

o 5 

Q. ^ 

(b c 
Ql 8 



c 

O) 

’3 

0) 

o 

>% 

■o 

3 

(0 



c 

o 

c o 
D) o 
CO c 
CD I 
■O ^ 

-4-» w 

8 i 

CD o 



CO 



« c 
TO O 
>. ^ 
X) CVJ 



er|c 



CVJ 

<Ji 

<Ji 



p 

oS 

o 

o 

‘c 

CO 

CD 

X 



CVJ 

O) 

O) 



CO 

CD 

k_ 

CD 

c 

O) 

CO 



CO 

CD 



Table 2 

Evaluation Summary (Continued) 



S| 
(0 2 
(0 

<D > 
DC liJ 



N 

II 

CO 

CO 

o 

CO 

c 

2 

o 



CO 

E 

0) 

c 

CJ) 

o 

c 

2 

0) 

CL 



o 

(/) • 
« II 

O AS 
O D 

LL 



^ CO 

p 2 ^ E O) 

N g 0) CD W 

II ^ := .E •!* 

W d) 2 CJ) ^ 

■9? 4? ra^c -S- 

■S ^ =S. = 

B oo ^ ^ w = 
§>•5^0^! 
> ui ^ 8 & 



CO 



N 
II 
0) 
CO 
^ o 

^ 0) 

i| 



o 



CNJ 
£ II 

t ® 
% ^ 

CO 
0) 
■D 

CO 



CO 

XI 

_9- 

CO 

JC 

o 

CO 

sa 

i| 

O £ 



CO 

2 

o 

o 

CO 

CD 

O) 

■o 

^ CO 
c O) 



CO 



o 8 



^ CO 

O CO CD 
^ o a o) 

(D CO <i) *0 

OC V oc ^ 
.9 g 
CO o <0 o 
~ o c 



H o H ^ 



"O 

o 

^ T3 

'-5 2 
(0 

(0 > 

> UJ 



'SJ 



sis 

Is ^ 

=s o £ 
^ o 0) 
■D -C W 
O O -Q 
O CO O 



2 

CD 

■o 

w 

o 

CO 



■D 

B 
“co 
;g 
lo 

r-n W 

.E 8 
*5 "o 
LU .E 



m 

S 0) 

E ^ 

O 



O 



(0 



a (0 

3 <D 

o s 



CD 

O) 

■D 

a 

O 

c 

c 

o 



^ c 
w c o 

.2 3 

« 75 ^ 
^ 8 ^ 



a 

.. X) 

0) CO "D 

CO O) ^ 

£ CD CO 

•= > 



*D 
c 

® •■^= .ts a ^ 

/rt •= »^ Q 



CD CD 
O O) 

c *o 

CD CD 



2 

CD 

■o 

CD O 
O) CO 
■D “ 



■D _ _ _ _ 

■D -C W CO 3 

8 S ■§ ® ^ ^ = 

*i- 9 



W W W 

3 LL Q.^ 



O) O) — 
*CD 'CD 2 
X $ CQ 



CO 
O) CD 

E 2 

ToE 

LU 



CD 

■D^ CO Q 

a ® •§ 

? 13 CO 
O .ti XI 
C CD 

^ < m 



CD CD 

-Q .2 

CD O 
CD O ^ 

*0^0. 
a O O) 

i -D .E 
O o 

C o CO 
LL CO 

• • • 



o «, «2 

V o ^ 

XJ O 'pr 

P -9 

C o 3 
3 0) (0 



2 

CD 

O) 

CO 

c 

CD 

CD 

CJ) 



o 

CO 



CVJ 



CO 

51 

« 

o 



o 

CO 



CO 

CO 



« 

o 



o 

CO 

CO 



o 

CO 



CO 



CO 

1^ 

CO 

CVJ 



o 

a 

E 

(0 

(f> 



A CD ^ 
^ F =5 
"" .2 
CO c 

CD 3 2 

O) CO ® 

sS CO c 

2 «<5 

S^g’.E 

8z Q. 

» ^ E 

t® I g 



CO 

. 

c 

CD 

T3 

3 



CD :• 

■O - ^ 

CO .2 CD 

o> ff'co ^ a 

£ § .i « I 

U § CD § 

•B p Q-o o 



CO 

*E E 

^*E 
00 o 

^ It 
2 CO 
o) O 



CD 



O 

’c 

CO c 
Q. CO 



o *9 

O T- 



00 Q) 

ofS 

oo ^ 
-C o 
1^ 



E £ w W 



z 



0) 

O £ 
I < ;S O 
P CD 



CD 



5^ cT 
CVJ O 
CVJ CVJ 



CO 

y- 



O 
CO 

c 
CO 
,g) 

^ c ^ 
2 CD ^ 

2 -D 



CD 



O 

i£ o 
E Z 
2 -d" 

CO 
CO CD 



o5§ m o 



8 £ 
■D O 

3 o 

CO 2 



- ^ CO 
CO £ CD 
^ ^ "2 
i2 J 2 

X 

o «?3Z 

w|-§ 

® Jo ■= 

O -c w 
^ 3 E E 
CO O o 
Q CO ^ 0- 



C 

O) 

'w 

<D 

o 

"O 

3 

4^ 

(f> 



c 

CD 

E 

C ' 

g) 

CO 

CO 

CO 



CD 

E 

c5 

£ 



c 

CD 

E 

c 

g) 

‘<0 

CO 

CO 

2 o o 
9--0 o 

2 « -g 

Q. CC g 



n 

5 CJ) 



c 

o 

8 CO 



Q m ^ 



CO 
O 2 

to E 
o o 
9--g 

I 

0. X 



c -O 

2 § 

CD O 
CO 

CO ’F 

a o 

o o 



c 

CD 

E 

c 

g) 

^ CO 
c (O 
g) CO 
*co c 
0) fc 

2 

2 

o 2 

“?■ i 
2 o 
Q. Z 



1 1 

CD ^ 

£ S 

o o 

JO 2 

o 
o 



>% 

*D 

3 

XI 

•c ^ 
o CO 

II 



CO 



c 

o 

u *2 
CO c 

b-B 



CO 

I s 

*cj) 5 
C CO 

o 



E 

•D P 
2 § 
O) *“ 
e- CO 
£ CD 
CVJ 3 

t 

E o 



-u o £ O N .E 



CO 

c 

.9 

2 § 

- o 

o c 
o .2 
o c 

~ e 

m ® 
CD ^ 

N C 



ERIC 



CO 

CJ) 

CJ) 



CO 

CD 

I 

< 



CO 

CJ) 

CJ) 



CO 

CD 

0) 

E 

o 

Q 



CO 

CJ) 

CJ) 



CO 

CD 

c 

CD 



CO 

CJ) 

CJ) 



CO 

•¥-^ 

CD 

§ 

g 

‘c 

CO 

CD 

X 



in 

CJ) 

CJ) 



CO 

•¥^ 

CD 

k- 

CD 

p 

CD 



5.0 

CD 



Table 3 

Study Outcomes 



Qerman et al. 1981 
Knowledge 

Significant difference in knowledge gain between treatment conditions 
Attitudes 

No significant difference 
Behaviors 

Food Frequency Indicator 
General eating patterns - No significant difference 
Frequency of consumption of 1 10 food items - No significant difference 
Physiological 
None 

Connor etal. 1986 

Knowledge 

Significant difference in knowledge gain between treatment conditions 
Attitudes 

No significant difference 
Behaviors - None 
Physiological 

Heart Rate Monitoring - No significant difference 

King etal. 1988 

Knowledge 

Significant difference in knowledge gain between treatment conditions 
Attitudes 

Attitude related to dietary practices - No significant difference 
Self-efficacy - No significant difference 
Behavioral intention - No significant difference 
Behaviors 

Home availability - Significantly different between treatment groups 
Reported behavior - Significantly different between treatment groups 
Observed snack choice - No significant difference 
Coupon for future snack choice - No significant difference 
Physiological - None 

Luepker et al. 1988 

Knowledge 

Significantly different between treatment groups (10/12 comparisons) 

Attitudes - None 
Behaviors 

Tasting food before salting - Significant between Control and HH alone group 
Salting after tasting - Significant between Control and HH and HT combined group 
24 hour recall - Intake of sodium per 1000 kcals significantly decreased in control and 
increased in intervention groups n n 

Physiological ^ * 

Sodium excretion - No significant differences between treatment groups 
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Table 3 

Study Outcomes (cont.) 



Burnett et al. 1989 

Knowledge - None 
Attitudes - None 
Behaviors 

Weight change for subjects more than 10% underweight - No significant difference 
Weight change for subjects more than 10% ovenweioht - Significant differences pre-post in 
computer feedback group 

Saturated fat and cholesterol intake - Significant differences pre-post in computer feedback 
and assessment only conditions 

Fiber and complex carbohydrate intake - Significant differences pre-post in computer feed 
back and health tip conditions (Health tip change in wrong direction) 

Physiological - None 

Baranowski et al. 1990 

Knowledge - None 
Attitudes 

Behavioral capability - No significant differences 
Self-efficacy - No significant differences 
Behaviors 

Food Frequency - Significant differences in treatment group for high total fat foods, high satu 
rated fat foods, high polyunsaturated foods, and high calcium foods (PFA and CA difference 
in wrong direction) 

24 hour recal l - No significant differences 
Physiological - None 

Green et al. 1991 

Knowledge 

Significant differences between treatment group 
Attitudes - None 
Behaviors 

24 hour recall - No significant differences in Calcium or Vitamin D intake between treatment 
Physiological - None 

Arbeit, et al. 1992 

Knowledge 

No significant differences between treatment groups 
Attitudes - None 
Behaviors 

Lunch selection - Significant testing between groups not reported 
Physiological 

Significant increase in HDL levels in intervention condition 
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Table 3 

Study Outcomes (cont.) 



Devine, et al. 1992 

Knowledge 

Significant differences seen between NFL and No teach in Health classes; no significant 
differences between groups among home and career classes. 

Attitudes 

Significant differences seen in both health and home and career classes. 

Behaviors 

Ten - item nutrition behavior scale - Significant differences seen in home and career classes; 
no significant differences in health classes 
Physiological - None 

Hearn et al. 1992 

Knowledge - None 
Attitudes - None 
Behaviors 

Six food specific behaviors, looking at bre-post change from more to less healthy 
Significant change toward more fresh fruit, less sugary desserts or snacks, fried foods, and 
whole milk. No significant change toward fresh vegetables, more skim milk 
Physiological - None 

Resnicow et al. 1992 

Knowledge 

Longitudinal cohort: 

Control group knowledge significantly higher than intervention group knowledge. 

Post-test cohort: 

Significantly differences in knowledge by treatment group 
Attitudes - (In Grades 4-6 only) 

Health attitude - No significant difference 
Self- efficacy - No significant difference 
Behaviors 

Six dietary indices derived from nonquantitative food frequencies 
Longitudinal cohort: 

Significant differences between treatment groups for dairy products and desserts when 
implementation levels combined. 

Post-test cohort: 

Significant difference in vegetable, heart healthy foods, and meat and dessert, com 
paring high implementation group with control group 
Significant differences in desserts, vegetables, and heart healthy foods by treatment 
group. 
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Tabled 

Study Outcomes (cont.) 



Physiological 

Total Cholesterol 

Longitudinal cohort: 

Significant difference by treatment group regardless of implementation level 
Post-test cohort: 

Significant difference between high implementation group and control group 

BMI 

Longitudinal cohort: 

No significant difference 
Post-test cohort: 

No significant difference 
Blood Pressure 

Longitudinal cohort: 

Significant difference by treatment group regardless of implementation level 
Post-test cohort: 

Significant difference between treatment groups 

Wagner et al. 1992 

Knowledge 

Card Sotrting Task (CST) 

No significant difference in knowledge (p=.10 for snacks and entrees) 

Attitudes 

CST - Significant differences in snack preference 
Behavior 

CST - No significant difference in bheavior (p=.10 for snacks and entrees) 

Food Frequency Questionnaire 

No significant difference (p=.10 for low-fat dairy, high-fiber grains) 

Aniiker et al. 1993 

Knowledge 

Significant differences in treatment groups for total knowledge score and 5/6 subscores 
Attitudes - None 
Behaviors - None 
Physiological - None 

Domel et al. 1993 

Knowledge 

Significant difference in knowledge gain between treatment conditions 
Attitudes 

Preference - Significant increase for fruit and fruit and vegetable snacks 
Behavior 

Food diaries - Significant treatment differences for fruits, vegetables 
No significant differences total fruits and vegetables, juices, and legumes 




Table 3 

Study Outcomes (cont.) 



Killen et al.1993 

Knowledge 

Significant differences between treatment groups 
Attitudes 

No significant differences 
Behaviors 

Unhealthful weight regulation practices - No significant differences 
Physiological 

BMI - No significant differences, slight difference among high-risk students only 

Resnicow et al. 1 993 

Knowledge 

Significant difference between treatment groups 
Attitudes 

Nutrition awareness- (grade 1-2 only) Significant difference between treatment groups 
Locus of control - fGrade 3-6 only) Significant difference between treatment groups 
Importance of health screening fGrade 3-6 only) - No significant differences 
Confidence in nutrition knowledge (Grade 3-6 only) - No significant differences 
Behaviors - Non-quantified food frequency 

Heart healthy food index - No significant difference 
High fat food index - Significant difference between treatment groups 
Physiological - None 

Kelder et al. 1995 

Knowledge - Significant differences between treatment groups at all grades and across both sexes 
except for males in eighth grade. , 

Attitudes - None 
Behaviors 

Food choice score - Females: Significant differences were seen between treatment groups 
at all grades except Gradel 2; 

Males: Significant differences were seen at all grades except Grades 1 1 and 12. 

Food Salting Behavior - Females: Significant differences between treatment groups were 
seen at all grade levels; 

Males: Significant differences were seen between treatment groups at all but Grades 
1 1 and 12. 

Physiological- None 
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Table 4 

Suggested Nutrition Intervention Components 



Preoperational Concrete operational Formal Operational 

(Grades K-2) Grades 2-6 (Grades 6-12) 



Environmental risk factors 



• Provide healthful foods in 
school environment 

• Involve parents in nutri- 
tion education through 
take-home exercises 



• Provide healthful foods in 
school environment 

• Involve parents in nutri- 
tion education through 
take-home exercises 



• Proivde healthful foods in 
school environment 

• Use peers as role models 
and in peer-led classes 



• Provide positive modeling 
through teachers and 
other adults 



• Provide positive modeling 
through teachers and 
other adults 

• Begin discussions on 
medja and social influ- 
ences on eating behavior 



• Provide positive modeling 
through teachers and 
other adults 

• Teach students how to 
overcome barrtiers in the 
environment i.e., how to 
respond to media and 
social pressures 



Individual risk factors 




• Make basic connection 
between foods and health 
i.e., “You need food to 
grow and to feel good." 



• Provide efficacy enhanc- 
ing experiences i.e., 
choosing healthful snacks 



• Begin categorizing foods 
in food groups. Teach 
how to choose foods from 
a variety of food groups 



• Have children assess 
their diets using a food 
group approach. 



• Provide efficacy enhanc- 
ing experiences i.e, using 
all food groups in plan- 
ning a menu 



• Begin talking about why 
certain foods are pre- 
ferred, what cues eating 
behavior 



• Make conenction between 
food and present, as well 
as future health. Focus 
on chronic diet/disease 
connections and diet/ 
disease connections 
relevant to adolescents 
(i.e., calcium, iron) 

• Have students assess 
diets at a food and 
nutrient level; compare 
self assessments with 
RDA's, Dietary Guide- 
lines, and Food Groups 

• Provide efficacy enhanc- 
ing experiences i.e., 
planning and preparing a 
simple & quick meal, 
choosing a healthy fast- 
food meal. 

• Examine functional 
meaning of food. Keep a 
food diary noting what 
cued eating behavior 
(i.e., mood, hunger, 
stress, other people. 
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Table 4 (Continued) 

Suggested Nutrition Intervention Components (Continued) 



Preoperational Concrete operational 

(Grades K-2) Grades 2-6 



Behavioral risk factors • Have children prepare 

simple snacks 



• Have children prepare 
snacks or simple meal 

• Begin instruction on 
reading labels 

•Begin skill building realted 
to decision-making 



• Use incentives and 

• Use incentives and reinforcements for health- 

reinforcements for health- ^ul food behavior 
ful food behavior. Do not 
consistently reward other 
behavior with food 



• Set family goals for 
healthful food beahvior 



Source: Lytle-Trenkner & Kelder, 1991 
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Formal Operational 
(Grades 6-12) 



• Plan and prepare health- 
ful meals 

• Read labels and discuss 
best choices 

•Teach self-management 
skills such as decision 
making and combatting 
social pressure 

• Have students identify 
incentives and reinforce- 
ments for their current 
eating behavior. Identify 
potential problem areas 
and set goals for more 
healthful behavior 
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Figure 1 

Recommendations made by previous review articles 
Whitehead, 1957 

1 . Plan for specific problems 

2. Appraise habits, beliefs, attitudes, and intake. 

3. Use a behaviorally centered approach. 

4. Use community resources as well as school-based resources. 

5. Conduct rigorous nutrition education research using good methodology. 



Saylor, Coates, Killen, and Slinkard, 1982 

1. Incorporate proper scientific methods to protect researchers from 
undisciplined meandering through research questions and to provide the 
very important service of confirming what we do know or pointing out what 
we need to know. 

2. Nutrition programs should include a statement of objectives, the 
development of conceptual frameworks, measurements of various teaching 
methods, subject selection and allocation into experimental and control 
groups, and incorporation of follow-up measures. 

3. Educators should incorporate a variety of teaching methodologies, including 
both cognitive and behavioral techniques. 

4. Family, peer, and community influence and resources should be used to 
help generalize the effects of programs and provide foundation and support 
systems. 

5. Nutrition educators must strive for greater standardization and high quality in 
programs and subsequent reports. 



Figure 1 (continued 



Lytle Trenkner and Kelder, 1991 

1 . While the majority of schools have some health curricula, very few have 
comprehensive health education curricula. The number of hours devoted to teaching 
nutrition is very limited. 

2. School food service programs are recognized as an important component of a school 
health curriculum. 

3. School health education may help to intervene on risk factors for chronic diseases. 
Modifications of psychosocial risk factors and behavioral factors are targeted in order 
to reduce the occurrence of physiological risk factors and niorbidity and mortality. 

4. Psychosocial risk factors, including environmental, individual, and behavioral factors are 
often primary targets for youth health promotion. 

5. Studies of comprehensive school health promotion show evidence of ability to affect 
behavior change when a behaviorally-based intervention approach is used. 

6. Nutrition education research show increasing rigorous study designs, although some 
methodological weakness such as lack of follow-up assessments, non-randomized 
treatment groups, and lack of validity assessment of measures persist. 

7. Theories on children's health beliefs indicate that children younger than age eleven deal 
in concrete experiences rather than abstract associations. Health education curricula 
for children in grade 6 or less should focus on increasing exposure to a wide variety of 
foods, and on increasing he availability of healthful food choices. After grade 6, more 
abstract associations between nutrition and health are appropriate. 

8. Children age 1 1 and younger will be motivated to choose foods based on availability, 
taste, social cues, and reinforcements. Older children begin to place a value on health 
and can recognize the connections between eating behavior and health. The teaching 
of personal responsibility and decision-making skills are appropriate content areas for 
older children. 

9. Nutrition education should include longitudinal research tracking health habits and 
behaviors from childhood to adulthood. 

10. Increased attention should be paid to hard-to-reach groups such as ethnic minorities, 
disadvantaged students, or the socially alienated. 

1 1 . Nutrition education should be presented within the context of a holistic health 
approach. 



Figure 1 (continued 



Contento et ai., 1992 

1. Adequate time must be devoted to nutrition education. Sequential, multi- 
year programs are the most effective. 

2. Behavioral changes are more likely to occur when nutrition education 
programs use active, behaviorally-oriented methods embedded in a sound 
curriculum based on Social Learning Theory. 

3. Content of nutrition education should be appropriate in terms of cognitive 
development and the affective domain should be addressed. 

4. Nutrition education programs for younger children should include a parental 
component. 

5. Teacher training will improve the effectiveness of nutrition education. 

6. There is a need for nutrition education research in testing programs of 
medium duration (lasting longer than a few weeks, but less than several 
years). 

7. More appropriate measures should be used in assessing the diet and eating 
patterns of children. 

8. Nutrition research studying the relative contributions of various program 
components and different educational methods is needed. 

9. Qualitative research is needed to examine the motivations and concerns of 
children regarding eating behavior. 

10. Research is needed to determine what strategies are most effective for 
different cultural groups. 



Figure 2 

Merging Behaviorai and Cognitive Strategies in Nutirition Education 
Using Cognitive Deveiopment Theory 



Behavioral 




Cognitive 




Preoperational Concrete 

(Ages 2-7) Operational 

(Ages 7-1 1 ) 



Formal 
Operational 
(Ages 11 -adult) 
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Figure 3 

Psychosocial Factors for Youth Health Promotion 



Environmental Factors 

Parental influence and support 
Cultural norms and expectations 
Opportunities and barriers 
Role models 



Personality Factors 

Knowledge about health 

Value on health and fitness 

Self-efficacy 

Functional meanings of 
health-related behavior 



Behavioral Factors 

Behavioral capability or skills 
Intentions to act 
Existing behavior repertoire 
Incentives and reinforcement 
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